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FOREWORD

This report volume is the programmer's manual developed during a study

of methodologies and systems modeling for optimal assignment of re-

sources to the national space program and for the evaluation of

potential new space directions. This study is being performed for

the National Aeronautics and Space Administration under Contract

NAS2-5202, and is monitored by Mr. R. E. Slye and Mr. Harold Hornby

of the Advanced Concepts and Missions Division of the Office of

Advanced Research and Technology.

Individuals of Lockheed Missiles & Space Company who contributed to

this study are L. F. Fox, project leader; C. J. Golden, key technical

member; and W. T. Lew
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PRECEDING PAGE BLANK NOT FItj

SUMMARY

This document is Volume 2 of a two volume series entitled Method-

ologies for Optimal Resource Allocation to the National Space Program

and New Space Utilizations. This volume is a programmer's manual

for the optimal resource allocation and budget smoothing model

described in Volume 1.

This volume contains appendixes that provide model input requirements,

a sample case, flow charts, and a program listing. At the beginning

of each appendix, descriptive details and technical comments are

provided to indicate any special instructions applicable to the use

of that appendix. In addition, the program listing of Appendix D

includes comment cards that state the purpose of each subroutine in

the complete program and describe operations performed within that

subroutine.

Appendix A, Input Requirements, provides details on

that adapt the program to the specific needs of the

particular problem.
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Appendix A

INPUT REQUIREMENTS

A.1 GENERAL

A complete glossary of input terms and detailed format requirements are

included in this appendix. Variable names are listed by order of input in

corresponding sections of use to make the glossary easier to use than an

alphabetical listing. Comments are also included which describe either

external or internal restrictions associated with the variable.

Figure A-1 illustrates the basic data deck layout for this program. Any

section may be eliminated if there are no associated data. However, either

a blank card must be inserted in place of the section or the control card

must reflect no input for that section. If the control card is coded so no

data are input for some section, then values input for the preceding case are

automatically supplied. Otherwise, if no data are desired for any one section

then a blank card must replace that section followed by a blank card which

designates the end of that section. Stage performance data to be used in the

stage-matching screen may be eliminated entirely, including the final blank

card, if the stage-matching screen is not to be used. If this screen is used,

then the stage cards must be ordered so that all stages in Class 1 precede those

in Class 2, which precede those in Class 3, which precede those in Class 4.

Stages not included in the matching screen follow those in the above classifi-

cations. If the matching screen is not used, the order of cards within each

section is unimportant.

Constraint and budget level cards are input to the SMOOTH subroutine of

integrated program. The last data card input to this budget section is

followed by a card containing only an asterisk in the first column.
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Figure A-1 Dat.a Deck Layout.
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Then the control card for the next set of data appears unless there are

no more data cases to follow. In this latter case, a blank card follows

the asterisk card in order to terminate the run under normal circumstances.

A.2 INPUT FORM AND DEFINITIONS

Card Variable
Column Name Format Description and Comments

Control Card

1 - 3 LP 13 Code for logic printout

If LP > 2 Print decision numbers
for each vehicle

If LP > 1 Print logic associated
with algorithm

If LP = 0 No logic output

4 - 6 NOPT I3 Code for mission/vehicle compat-
ibility screen

1 - AV vs. payload weight +
availability + a priori
assignment

2 - Code 1 plus use stage-matching
screen

3 - All criteria

7 - 9 MOS I3 Method of solution desired

MOS = 0 Optimize assignment and smooth
resulting budget

MOS = 1 Input assignment and
smooth resulting budget

MOS = 2 Optimize assignment and
output associated costs

MOS = 3 Input assignment and
print out associated costs

10 - 12 NSOL I3 Number of solutions to be output in
ascending order of total program
cost
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Card Variable
Column Name Format Description and Comments

13 - 15 MSOL I3 MSOL = 1 bypasses time-saving
feature in algorithm

16 - 18 MITR I3 Maximum number of allowed iterations
between SMOOTH AND ASSIGN

19 - 21 ILY I3 Last two digits of initial calendar
launch year of mission model

22 - 24 MYRS I3 Mission model duration in years

25 - 29 TREF F5.1 Last 2 digits of calendar year for
SMOOTH

30 - 41 GUESS F12.2 Upper bound for total launch vehicle
program (saves storage space if real-
istic value). If GUESS = 0.0, then
GUESS is assigned a value 1.0 E15

42 - 44 GRO F3.1 Annual economic growth factor, e.g.,
7% inflation/year; GRO = 7 ·

45 - 49 SLO F5.1 Annual Sustaining Costs less than
SLO are left out of the basic algor-
ithm and treated later in determining
the optimal assignment. MSOL = 0
option must be specified for implemen-
tation

50 - 53 CORR F4.2 Correlation between development and oper-
ating cost growth factors (e.g., 0.3)

67 - 68 IP 12 Code for pad input*

69 -T - IG 12 Code for stage input*

71 - 72 IFM 12 Code for shared cost group input*

73 - 74 II 12 Code for integration cost input*

75 - 76 IM 12 Code for mission input*

77 - 78 ISD 12 Code for special program data*

79 - 80 IV 12 Code for vehicle input*

* If > O, new input for this case

If < 0, use data from previous case
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Card Variable
Columns Name

Stage Information (Input

Format

only if IG >

Description and Comments

0) I = 1, NSTG < 50

1 - 2

4-7
4 - 7

14 - 19

20 - 25

26 - 3o0

31 - 35

36 - 40

KODS(I)

STG(I)

SR(I,J)

I2

A4

3F6.3

J = 1,3

PLC(I, J) 3F5.3

J = 1,3

44 - 49 SNR(I)

50 - 55 STS(I)

59 - 61 LSA(I)

62 - 64 NBY(I)

65 - 67 NFS(I, J)

F6.3

F6.3

I3

I3

413

Reference number of stage on card I

Name of stage on card I

Recurring cost for first unit of
stage on card I

J = 1 Hardware

J = 2 ETR launch support

J = 3 WTR launch support

Recurring cost learning curve percent
for stage on card I in decimal form
(e.g., .95)t

J = 1 Hardware

J = 2 ETR launch support

J = 3 WTR luanch support

Development cost of stage on card I

Sustaining cost of stage on card I

Last year stage on card I is available*+

Batching duration in years for stage
recurring cost

KODEF of the shared cost groups (up
to 4) to which stage belongs

68 - 70 J = 1,4

71 - 73

74- 76

t If percent is 100, then input zero for more efficient program operation

* 1 corresponds to year ILY

+ If available through mission model, any number > MYRS may be input. If
number < MYRS is input then this termination date is maintained through
all iterations.
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Description and Comments

Code to indicate type of input for
recurring cost of stage on card I*

J = 1 Hardware

J = 2 ETR launch support

J = 3 WTR launch support

Second Stage Card

SUSLS(I,J) 2F5.0

J = 1,2

NU(I)

UPP(I)

UPPXX

PXX

I3

F6,2

Sustaining cost at launch facility for
Stage I, not to be duplicated at each
pad.

J=l ETR

J = 2 WTR

Number of reusable units in initial
investment of component I

NU = 0 unit is expendable

NU > 0 estimate used by program directly

NU < -2 estimate used by program for
first iteration, then subroutine
REUSE calculates estimate for NU

Unit purchase price

PXX tail such that using the lognormal
distribution, prob.(UPP(I) > UPPXX) = PXX

(e.g., PXX = .05)

33 - 38 RPLO(I)

39 - 40 YDS(I)

F6.0

F2.0

Return payload weight in lbs
component.** (Vehicle return
orbiter return payload)

Duration in years over which
distributes development cost
on card I. (Leave blank if
Input necessary if SNR # 0)

for this
payload =

P function
for stage
SNR(I) = 0 .

* If = 0, learning curve type input
If = O, jump type input

** Any value > 1.0 may be input to indicate payload return capability
besides crew.
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Card
Column

78

79
80

Variable
Name

MODE(I, J)

Format

311

J = 1,3

5 - 9

10 - 14

15 - 17

18 - 23

24 - 29

30 - 32



Description and Comments

41 - 42 IST(I)

43 - 44 NSFX(NSDC*)

45 - 497
50 - 54

55 -59

60 - 62

SRXX(J)

J = 1,3

xx(1)

63 - 68 SNRXX

69 - 71 XX(2)

72 - 77 STSXX

78 - 80 xx(3)

I2

I2

3F5.1

F3.2

F6.1

F3. 2

F6.11

F3.2J

Last 2 digits of calendar start date
for Stage Devel pment Program (necessary
if SNR or STSO)

Duration in years < 12 for any
miscellaneous (fixed or development)
program associated with stage on
card I (e.g., Run out costs). (Stand-
ard Development costs are distributed
by a Beta function - any other develop-
ment distribution may be input under
this special category.)

XX% tail such that
prob.(SR(J) > SRXX(J)) = XX(1)
for J = 1,5

Percent tail above in decimal form
(e.g., .05)

XX% tail such that
prob. (SNR(I) > SNRXX) = XX(2)

XX% tail such that
prob. (STS(I) > STSXX) = XX(3)

f 0 for some J, require following Jump Type Input Card for Each

5 - 14 SRJ(LX,1)

15 - 24 SRJ(LX,2)

25 - 34 SRJ(LX,3)

35 - 44 POJ(LX)

F10.3

F10. 3

F10. 3

F10.3

* NSDC = Number of special development

Total recurring cost for up to POJ
number of stages

Slope of line defining total recurring
cost for over POJ number of stages

Y-intercept of line defining total
recurring cost for over POJ number
of stages

Number of stages at which function
defining total recurring cost changes
slope

costs < 50

A-7
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Description and Commments

SRJXX

OPX

If NSFX(NSDC)# 0 read

1 - 3 NRFX(NSDC)

4 - 8-

9 - 13

14 - 18

19 - 23

24 - 28

29 - 33

34 - 38

39 -43

44 - 48

49 - 53

54 - 58

59 - 6

64 - 69

70 - 72

RXD(J,NSDC)

F10.3 3
F3. 2

in following card

I3

12F5.2

P
P.

i.

?XX% tail such that
)rob. (SRJ(LX,1) > SRJXX) = PXX

Start date for special development
cost associated with stage on card
I. (Referenced to IST(I))

Special development cost to be spent
in calendar year
1900 + IST(I) + NRFX(NSDC) - 2 + J

(Input distribution)

J = 1,12

RXDXX

PXX F3.2

PXXT tail such that

12

prob( I RXD(J,NSDC) > RXDXX) = PXX

j=1

Last Stage Card must be followed by a blank card.

Shared Cost Group Cards (Input only if

1 - 2 KODEF(J)=I I2

4 - 7 FAM(I) A4

8 - 17 FMNR(I) F10.0

18 - 27 FMSUS(I) F10.0

A-8

IFM > O) I = 1, NFAM < 40

Reference Number of group on card J

Name of group I

Development cost of group I

Sustaining cost of group I

Card
Column

Variable
Name Format

45 - 54

55 - 57



Card
Column

28 - 31

32 - 34

Variable
Name

YDF(I)

JST(I)

35 - 37 NSFX(NSDC)

FMSLS(I,J)

Format

F4.1

I3

I3

2F10.0

J = 1,2

Description and Comments

Duration in years of Development
Program cost distribution (P Function)'.
(Leave blank if FMNR(I) = 0.)

Last 2 digits of calendar start date
for group Development Program - nec-
essary if FMNR or FMSUS # 0

Duration in years for any miscell-
aneous fixed or development program
distribution associated with group I.
(Distribution input on following card.)

Sustaining cost at launch site for
group I not to be duplicated at each
pad.

J = 1 ETR

J = 2 WTR

FMNRXX

XX(1)

FMSSXX

XX(2)

XX% tail such that
prob.(FMNR(I) > FMNRXX) = XX(1)

XX% tail such that
prob. (FMSUS(I) > FMSSXX) = XX(2)

If (NSFX(NSDC) P 0) read following card.

1 - 3 NRFX(NSDC)

4 - 8 RXD(J,NSDC)

9 - 13

4 -18 J = 1,12

59 - 6

D4 - 69 RXDXX

TO -72 PXX

Start date for special Development
cost associated with group I.
(Referenced to JST(I)).

12F5.2

F6.1t

F3.2

Special Development cost to be
spent in calendar year

1900 + JST(I) + NRFX(NSDC) - 2 + J
(Input distribution)

PXX% tail such that
12

prob.( 7 RXD(J,NSDC) > RXDXX) = PXX
j=l

A-9
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48 - 57

58 - 64

65 - 67

68 - 74

75 - 77
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Variable
Name Format Description and Comments

Last Group card must be followed by a blank card.

Integration Cost Cards (Input only if II > 0) I = 1, NCI < 30

NFML(I)

6-8

9 - 18

19 - 28

29 - 38

RINT(I)

PLCINT(I)

DINT(I)

39 - 48 SINT(I)

49 - 52

53 - 55

YDI(I)

KST(I)

56 - 58 NSFX(NSDC)

I1

I3

F10. 0

F10. 0

F10. 0

F10. 0

F4 .1

I3

I3

KODEF of shared cost group which is
lower member of integration pair I

KODEF of shared cost group which is
upper member of integration pair I

Recurring cost for first unit of
integration I

Recurring cost learning curve per-
cent for integration I

Development cost of integration I

Sustaining cost of integration I

Development duration in years for
P distribution (Leave blank if
DINT(I) = 0.)

Last 2 digits of calendar start
date for integration development
program - input necessary if DINT
or SINT 0 O

Duration in years for any miscell-
aneous fixed or development program
associated with integration I.
(Distribution input on following
card).

SINTLS(I,J) 2F10. 0

J = 1,2

Sustaining cost at launch facility
for integration I not to be duplicated
at each pad.

J = 1 ETR

J=2 WTR

Second Integration Card

RINTXX

xx(l)

F10. 0

F3.2

XX(1)% tail such that
prob. (RINT(I) > RINTXX) = XX(1)

Card
Column

59 - 68

69 - 78]

1 - 10

11 - 13

A-10



Description and Comments

XX(2)% tail such that
prob. (DINT(I) > DINTXX) = XX(2)

XX(3)% tail such that
prob.(SINT(I) > SINTXX) = XX(3)

IF NSFX(NSDC) P 0 read following card.

NRFX(NSDC)

RXD(J,NSDC)

J = 1,12

RXDXX

PXX

I3

12F5.2

F3.2

Start date for Special Development
cost associated with integration I.
(Referenced to KST(I))

Special Development cost to be spent
in calendar year
1900 + KST(I) + NRFX(NSDC)- 2 + J
(Input distribution)

PXX% tail such that

12

prob( E RXD(J,NSDC) > RXDXX) = PXX

j=l

Last Integration card must be followed by a blank card.

Pad Cards (Input only if IP > 0) I = 1, NP < 30

1 - 4 KODEP(I) I4 Number of pad complex on card I

7 - 10 PAD(I) A4 Name of complex on card I

11 - 15 NPERPD(I) F5.0 Maximum number of launches/year/pad
possible at complex I

2nd - 6th cards needed for each pad complex (stage cost data, 2/card) (J = 1,10)

NPSTG(I, J) I2 KODE corresponding to Jth stage costs
of complex I

A-11

Card
Column

1.4 - 23

24 - 26

27 - 36

37 - 39

Variable
Name

DINTXX

XX(2)

SINTXX

XX(3)

Format

F10.0

F3.2

F10. 0

F3.2

41-8

9 - 13

14 - 18

59 - 6

64 - 69

70 - 72

3 4
43 - 44



Description and Comments

PSTGD(I, J, 1) F5.0

F3.0

MST(I,J)

PSTGS(I,J, 1)

PSTGD(I,J,2)

PSTGS(I, J, 2)

PSTGD(I,J, 3 )

PSTGS(I,J, 3)

I3

F5.0

F5.0

F5.0

F5.0

F5.0

Jth stage development cost of first

pad in complex I

Development duration in years for
P distribution

Last 2 digits of calendar start
date of PSTGD

J stage sustaining cost of

first pad in complex I

J stage development cost of
second pad in complex I

Jth stage sustaining cost of

second pad in complex I

Jth stage development cost of

third pad in complex I

J stage sustaining cost of
third pad in complex I

7th - 9th cards needed for each pad

NPFAM(I,J)

PFAMD(I,J, 1)

YDPF(I,J)

LST(I,J)

PFAMS (I, J, 1)

I2

F5.0

F3.0

I3

F5.0

complex (family cost data, 2/card)(J = 1,5)

KODEF corresponding to J family
costs of complex I

Jth family development cost of first

pad in complex I

Development duration in years
for 0 distribution

Last 2 digits of calendar start
date of PFAMD

Jth family sustaining cost of
first pad in complex I

Card
Column

Variable
Name Format

5 - 9

5-49
10 -121

50 - 52J

13 - 15

53- 55

16 - 20

56- 60]

21-25

61-65

26 - 301

66 -70]

31 - 35

71- 75

36 -40o

76 - 80

43 4

5 - 9

45 -49

10 - 12

50 - 52

13 - 15

53 - 55

16 - 20

56 - 60
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Description and Comments

PFAMD(I,J,2)

PFAMS(I, J, 2)

PFAMD(I, J, 3)

PFAMS(I, J, 3)

F5.0

F5.0

F5.0

F5.0

Jth family development cost of
second pad in complex I

Jth family sustaining cost of
second pad in complex I

Jth family development cost of
third pad in complex I

Jth family sustaining cost of
third pad in complex I

10th and Ilth cards needed
3/card) (J = 1,5)

9 - 1

33 - 35

57 - 5

12 - 14

36 - 38

6o - 62]

15 - 32

39 - 56

63 -80

NPINTL (I, J)

NPINTU(I, J)

PINTS(I, J, K)

K = 1,3

for each pad complex (integration cost data,

I3

3F6.0

KODEF of lower group corresponding
to jth integration cost of complex I

KODEF of upper group corresponding
to Jth integration cost of complex I

th
Jth integration sustaining cost
of Kt h pad in complex I

Last Pad Card must be followed by Blank Card.

Mission Data Card - (Input only if IM > 0) I = 1, NMIS < 50

1 - 2 KODEM(I) I2 Reference number of mission on
card I

3 - 8 NAME(I) A6 Name of mission on card I

9 - 12 PB(I) F4.2 Priority of mission on card I

15 - 16 NSYR(I) I2 Number of sustaining years
required for SUS(I) after last
launch year

A-13

Card
Column

Variable
Name Format

21 - 25

61 - 6

26 - 30

66 -70?

51 - 35
71 - 75

36 - 4

76 - 8



Description and Comments

NYRSFX(I)

VLR(I)

RPLM(I)

TAMT(I)

WPR(I)

NTRIP(I)

MISN(I,J)

I2

F7.0

F3.0

F3.0

F7.0

I2

2012

J = 1,MYRS

Duration in years of any fixed
or special development cost
distribution associated with
mission KODEM(I)

Characteristic velocity required
in fps to accomplish mission on
card I

Return payload weight in lbs
required by mission on card I*

Number of days orbiter required
for mission completion (only
required if NU < 0 for some
reusable stage).

Payload weight in lbs required
for mission on card I

Maximum number of launches
allowed to carry WPR(I) lbs into
orbit. NTRIP(I) = 0 is same as 1.

Number of launches for mission
on card I in calendar year
J + 1900 + ILY - 1 with WPR
payload at each launch

Second Mission Card

Payload recurring cost for
mission KODEM(I).

Payload sustaining cost

Payload development cost

Duration in years over which
development cost is to be
distributed by Beta Function

38 - 42 RDIST(I,L)

43 - 47 L = 1,4

48 - 52

53 - 57

' Currently, any value >
only by vehicles whose

Input recurring cost distribution
for PLR in decimal form (e.g.,
RDIST(I,1) = .05)

1.0 indicates that mission I is to be performed
upper stage has RPLO > 1.0 .

A-14

Card
Column

Variable
Name Format

17 - 18

19 - 25

26 - 28

29 - 31

32 - 38

39 - 40

41 - 80

3 - 12

13 - 22

23 - 32

33 - 37

PLR(I)

SUS(I)

C(I)

YDPL(I)

F10.2

F10.2

F10.2

I5
J,,1

/i
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Description and Comments

Maximum diameter of payload for
mission on card I

Code for payload stabilization
requirement

O - No requirement

1 - Must be spin stabilized

2 - Must not be spin stabilized

Code for man-rating requirement
for mission on card I

O - No requirement

1 - Must be man-rated

Code for launch site of mission

1 - ETR

2 - WTR

Number of restarts required for
mission

Last 2 digits of calendar start
year for development cost PLD(I)

A priori vehicle assignment for
mission on card I

If no vehicle assigned - 0 input;
KODEV of vehicle input otherwise

Third Mission Card

XX(1)% tail such that
prob(PLR(I) > PLRXX) = XX(1)

Same for C(I)

Same for SUS(I)

A-15

Card
Column

58 - 67

68 - 69

70 - 71

72 - 73

74 - 75

Variable
Name

PLMD(I)

NPLS(I)

MR(I)

LTR(I)

NRR(I)

Format

F10. 2

12

12

I2

I2

I2

I3

76 - 77

78 - 80 IVERIA(I)

1 - 10

11 - 13

14 - 23

24 - 26

27 -36

37 - 39

PLRXX

XX(1)

CXX

XX(2)

SUxx(
XX(3)

F10. 0

F3.2

F10.0

F3.2

F10.0

F3. 2



Variable
Name Format Description and Comments

If NYRSFX(I) Z 0 read following card.

NSTRFX(I)

RFIXD(J, I)

I3

12F5.2

J = 1, 12

RXDXX

PXX

F6.1

F3. 2

Start date for special development
cost associated with mission KODEM(I)
referenced to IS(I)

Special Development cost to be spent
in calendar year
1900 + IS(I) + NSTRFX(I) - 2 + J
(Input distribution)

PXX% tail such that

12

Prob( X RFIXD(J,I) > RXDXX)= PXX

j=1

Last mission card must be followed by a blank card.

Special_Program Data Card
ISD > 0, I = 1, NSPR < 6

1 - 3 KODESP(I)

4 - 9 NAME(I)

10 - 19 C(I)

20 - 24 YDPL(I)

25 - 26 IS(I)

27 - 36 SUS(I)

37 - 38 NYRSST(I)

(No launch associated with program) - Input only if

I1

A6

F10. 2

I5

I2

F10.2

I2

Code number for Special Program (must
be larger than 100)

Name of Special Program on card I

Development cost associated with
program (distributed by f Function)

Duration in years of Development
program

Last 2 digits of start year for
development cost C(I)

Annual sustaining cost associated
with program

Duration in years of sustaining
program
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1-5

4-8

9 - 13

14 - 18

59 - 63

64 - 69
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Description and Comments

39 - 40 NYRSFX(I)

41 - 50 CXX

51 - 53 XX(1)

54 - 63 SUSXX

64 - 66 XX(2)

12

F10.2

F3·.2

F10.2

F3.2

Duration in years of any fixed
cost which does not have a P
distribution

XX(1)% tail such that
Prob(C(I) > CXX) = XX(1)

XX(2)% tail such that
Prob(SUS(I) > SUSXX) = XX(2)

If NYRSFX(I)

1 -3

f 0 read following card.

NSTRFX(I) Start date for fixed cost
referenced to IS(I)

RFIXD(J, I)

J = 1,12

PXX

12F5.2

F6.1

F3.2

Fixed Cost to be spent in
calendar year
1900 + IS(I) + NSTRFX(I) - 2 + J

PXX tail such that

12

Prob( I RFIXD(J,I) > RXDXX) = PXX

j=1

Last Special Program Data card must be followed by a blank card.

Vehicle Data Card (Input only if IV > O) J = 1, NV < 60

412

E13.6

E13.6

E13.6

E13.6

KODS of stage in It h position,
where I = 1 corresponds to
booster, for vehicle on card J

Payload vs. characteristic velocity
curve constants for performance
evaluation of vehicle on card J.
PL = EXP(B1 - B2*V - B3/(B4 - V))
and V = Excess Velocity = Total
Characteristic Velocity-Circular
Velocity at 100 n.m.
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Name Format

4 -8

9 -13

14 - 18

59 - 6

64 - 69

70 - 72

1-8

9 - 21

22 - 34

35 - 47

48 - 60

VEH(I, J)

I = 1,4

Bl(J)

B2(J)

B3(J)

B4(J)



Card Variable
Column Name Format Description and Comments

79 - 80 KODEV(J) I2 Reference number of vehicle on card J

2nd Card needed for each vehicle.

4 - 5 NVS(J) I2 Code for stabilization of vehicle
on card J

1 - Is Spin stabilized

2 - Is not spin stabilized

6 - 7 MRV(J) I2 Code for man-rating of vehicle on
card J

0 - Is not man-rated

1 - Is man-rated

8 - 9 NRP(J) I2 Number of restarts possible for
vehicle on card J

10 - 12 NPAD(1,J) I3 KODEP of pad complex at ETR from
which vehicle J can be launched

13 - 15 NPAD(2,J) I3 KODEP of pad complex at WTR from
which vehicle J can be launched

16 - 18 NYP(1,J) IS 1st year Jth vehicle can be flown
from ETR

19 - 21 NYP(2,J) I3 1st year Jth vehicle can be flown
from WTR

80 JKEY Il Code for recurring cost distribution
for vehicle on card J

JKEY = 0 - standard distribution
is used

1st year of distribution = .05
Recurring cost

2nd year of distribution = .20
Recurring cost

3rd year of distribution = .50
Recurring cost

A-18 (Continued on following page)



Variable
Name Format Description and Comments

4th year of distribution = .25
Recurring cost = Launch year
generating this recurring cost

JKEY = 1 - Distribution is to
be input on following card

Optional 3rd card for each vehicle (Input only if JKEY f 0).

4 - 8 ALPI(I,J) 4F5.2 Input Recurring cost distribution

for vehicle on card J in year I
9 -13 I = 1,4 where I = 4 corresponds to year

14 - 18 of launch

19 - 23

Last vehicle card must be followed by blank card.

Stage Performance Cards (Input only if NOPT = 2 on control card) I < NSTG < 40

1 - 4 KODE(I) 14 Reference number of stage on
card I (used to check order of
cards)

5 - 9 NST(I) I5 Classification of stage on card I

10 - 19 THRT(I) F10.0 Stage thrust

20 - 29 DIAM(I) F10.0 Stage diameter

30 - 39 TSL(I) F10.0 Stage sea-level thrust

40 - 49 LENT(I) F10.0 Interstage length required to
clear engines

50 - 59 WTFU(I) F10.0 Stage fuel weight

60 - 69 WTIN(I) F10.0 Stage total inert weight

70 - 79 ISP(I) F10.0 Stage vacuum specific impulse

Last Performance card must be followed by a blank card. Eliminate blank
card if NOPT ~ 2.

Reusable Stage Cards (One card required for each stage I with input negative
NU(I)). (No special order required)

1-2 KODE(I) I2 Stage code number of corresponding
reusable stage
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Card Variable
Column Name Format Description and Comments

5 - 6 NOB(I) I2 Code to identify type of stage

NOB = 1: BOOSTER

NOB = 2: ORBITER

7 - 12 XLT(I) F6.1 Amortization Lifetime (number of
launches per unit before replace-
ment)

13 - 18 TAT(I) F6.1 Land to launch turn-around-time
for first refurbishment (days)

19 - 24 PLCt(I) F6.3 Learning curve percent for
TAT in decimal form calculated
from reference year (if zero is
input, then PLCT is assumed to
be 100)

Last Reusable Stage card must be followed by blank card. (Blank card
required even if no data are input in this section.)

Budget Smoothing Data is input in subroutine SMOTHS using a CALL INPUT
statement. The following variables may be input at this time.

Variable
Name Description and Comments

TITLE(I) Output page HEADING - if no input blanks are output.
40 characters are allocated for storage, e.g.,
TITLE = 'LUNAR OPTION'

LEVEL(J) YEARLY DESIRED FUNDING LEVEL (20 year maximum), e.g.,

LEVEL = 300., 375., 18 x 300. (in dollars of applicable year
i

ISTRT FIRST YEAR of smoothing interval - referenced to
TREF = 1

IFIN Last year of smoothing interval - referenced to TREF

MAXITR Maximum number of iterations allowed per case in
SMOTHS subroutine

NCSTR Number of constraints on mission programs < 90

NPROG(K) The reference number (KODEM or KODESP) of the
mission being constrained
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Variable
Name

KPROG(K)

KODE(K)

CS(K)

FIXED(I)

ACCL

EXT

Description and Comments

The reference number (KODEM or KODESP) of the
constraining program or mission

Code number for type of constraint < 11

Constant associated with each constraint

Yearly total fixed overhead costs (I = 1,20) (in refer-
ence year dollars) If no input, is set to zero

Constants associated with PLOT2 - if no input they
are set to 5000. and 1500. respectively

Code for use of acceleration option - if no input
it is set = TRUE

Code for use of extension option - if no input it
is set = TRUE. If FALSE is input, these options
will not be used.

The next card contains an * in the first column.

The next card is either a new control card for the next case of data or a
blank card so that the run is terminated under normal circumstances.
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Appendix B

SAMPLE CASE

B. 1 DESCRIPTION

The output from a sample case is presented in this Appendix. Data are synthesized in

order to test logical sequences. No significance should be attached to the values used.

The listing includes a module map so that storage requirements are defined for each
subroutine and common block. The program first prints out input data for easy refer-

ence and to provide a check on punched data. If probabilistic data are input, then two

lines of output are provided for each item; the first line represents the most likely

values input while the subsequent line represents the expected values calculated by

the program.

Each section of output is described in detail:

(1) STAGE COST DATA include stage title or identifying name, recurring cost

of first unit and learning curve (LC) factor for hardware, ETR, and WTR

recurring cost, respectively. If any stage has jump - discontinuous form of

recurring cost for any of the above three types - then the following line

provides relevant information. Development and sustaining cost for each

stage are listed along with years of availability referenced to the initial

launch year. Each stage may belong to at most four "shared cost groups,"

whose reference numbers are listed on the output. Each group number is

referenced to the "Shared Cost Data" number which follow this section.

"Batch Fact" defines the number of years over which vehicles may be con-

sidered as produced in one period of time for learning curve purposes. A

a reusable stage is designated as such and its expected unit purchase price

is given with the input most likely value in parenthesis. Any miscellaneous

costs associated with a stage are output as fixed costs. The annual

expenditure is provided over a 12 year period.
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(2) SHARED COST DATA include data on each shared cost group which was

referenced in (1) above. These groups may be families such as the Titan

family or they may be subsystems, such as a guidance system shared by

several stages. Total development cost for any vehicle equals the sum of

the development costs for each of its component stages plus any development

costs for any shared groups associated with these stages plus any integra-

tion development costs required. As mentioned above, the first line

represents the most likely value while the second line (if appropriate) repre-

sents the expected value calculated by the program.

(3) INTEGRATION COST DATA are always between "families." If a specific

stage-to-stage integration cost is desired, each stage must be put in a

shared cost group by itself. Thus, many shared cost groups in (2) above

will have no associated non-recurring costs. These groups will, however,

be integrated with other shared cost groups, and this combination does have

an integration non-recurring cost.

(4) PAD COST DATA would normally be the section which follows. For simpli-

city, no pad costs were included with this test run, but this section would

list the complex reference number, identifying name and location, e.g.

TITE represents Titan ETR complex, and the next entry would show the

maximum number of launches per year per pad at this complex. All possible

combinations of pad-related costs are listed with their respective values for

each pad.

(5) MISSION MODEL DATA include mission internal reference number, identi-

fying name, total AV required, payload required in lb, priority value,

launch site identification, (1 = ETR, 2 = WTR), and launch rate schedule

by year.

The following page lists all most likely costs (modal) associated with each

mission and then lists all the corresponding calculated expected costs. Pay-

load recurring costs (PLR) are distributed over a 4-year period by the follow-

ing four fractions, where the last year is the year of launch. Development
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costs (DEV) are included along with the development period and starting

year. Sustaining costs (SUST) and total miscellaneous fixed costs (FIXED)

are included for future reference.

(6) SPECIAL PROGRAMS are listed by internal reference number and name.

Development cost (DEV), start year and duration are included along with

sustaining costs (SUST). Fixed costs, if any are input, are output by year.

Both modal (input) and expected (calculated) values are output.

(7) INPUT DATA TOTALS include total number of each input item along with

other pertinent information from control card.

(8) QUANTITIES BRANCHED UPON lists every non-zero, non-recurring cost or

"budget option" which the algorithm will consider in the optimization process

along with its availability status. The reference number listed is used in

the optional logic output described in (11).

(9) VEHICLE/MISSION CAPABILITY is a matrix of final vehicle-to-mission

compatibility presenting the results of subroutines CAPBLI and AVAILI.

Each vehicle is listed by stage components and internal reference number.

The vehicle/mission number on the top line represents the mission-year

combination number (NM) while the mission number only is given on the

following line at the top of the matrix.

(10) CHANGED QUANTITIES BRANCHED UPON is a section included only if

reusable stages appear in the input. The number of units purchased is

indicated and multiplied by the unit purchase price in order to determine

the estimated investment cost for each reusable stage for that iteration.

This investment cost is added to the actual development cost for use by

the algorithm. In general, these '"budget option" quantities are the only

ones from the list in (8) that will vary from iteration to iteration.

(11) BRANCH AND BOUND NODE VALUES present optional information which

enables the user to check the internal logic of the algorithm. Each node is

given a reference number which it keeps until its associated total bound

exceeds the value of a known solution. (****represents a very large number,

denoting an unfeasible combination). The node number from which branching
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is taking place is provided in the second column. The last new node to be

generated at each branch is given the reference number of its parent node

for continuity. The reference number of the cost item under consideration

[see (8)] is listed in the next column along with the appropriate sustaining

year for that node. (0 represents no development or sustaining for that cost

item). The recurring, non-recurring, and total lower bounds are then

provided so that each branch in the decision tree is represented.

When a final solution has been found, it is designated a POSSIBLE SOLUTION.

If it is identically the same as a previous possible solution, this fact is

printed out and the newly found solution is discarded. Otherwise, if some

pad costs and small sustaining costs were ignored by the algorithm, these

extra costs are computed and added to the lower bound of the corresponding

node. The values of these costs are printed out below the node information

for the possible solution under consideration. When the optimal solution has

been found - the least cost possible solution already investigated - this fact

is designated on the following page.

(12) SOLUTION NUMBER 1 - the optimal launch vehicle for each mission-year

combination is printed out as well as an array of mission information for

easy reference. The "Number of Launches" represents the launch rate by

year multiplied by the priority factor and the number of trips required by

the associated vehicle to satisfy the mission payload requirements.

Following the first solution is a description of the uncertainties associated

with the total cost of this assignment. The lognormal parameters ju and
2a are output along with the lognormal densities at selected points.

The 50 percent uncertainty interval, with lower bound taken as

most likely value (mode ), is also output.

(13) Sections (11) and (12) are repeated until NSOL = 3 assignments have been

found. The second and third assignments have added information output

since the probability that those assignments cost more than preceding
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assignments is output for various levels of correlation. The proper level

of correlation is determined by the analyst since he can determine how

much increase in technology is required by each program. Two programs

requiring approximately the same technological advance will have a high

degree of correlation.

(14) THE OPTIMUM SOLUTION HAS BEEN DETERMINED signifies the success-

ful completion of the algorithm. If no significantly different second and third

best solutions can be found, this fact will be output here and the program

will continue using the optimal solution found.

(15) Following the above selection of an optimal assignment, any input to sub-

routine SMOOTH is automatically output as it appears on the data cards.

The program constraints are then output - first the input constraints, then

the calculated constraints. "Average" recurring cost data for each of the

vehicles in the optimum assignment are calculated in VEHRC and output on

the following page. Each vehicle is assigned a key number which is used

internally and output with the associated stage component names defining

the vehicle.

(16) The breakdown of costs by program and type, and by program and year on

the following pages, is essentially the same as for the original budget smooth-

ing model. For example, Program 2 (PN = Program Number) has NAME

MAPLSU for Manned Planetary Support. The development start date is

1984. The program has no development (DEVL) costs and hence no develop-

ment duration (YRS). Sustaining costs (SUST) start in year 1984 ( = START

+ SS - 1.). They are spent for 0 (SD) years. Recurring costs start in year

1987 ( = START + RS - 1. ) and last for 4 (RD) years. The distribution

follows on the same line (e.g., $133 M in 1987, $405M in 1988, $4 38M in

1989, and $410M in 1990 ). On the following line fixed miscellaneous costs

are similarly listed if any have been input for that program [ e. g., fixed

costs start in year 1971 (= START + RS - 1. ) and last for 5 years (RD) for
o

Program Number 13]. The distribution follows on the same line of output.
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More complete data on these entries are provided in reference 1. Programs

associated with missions are output first. For the selected sample case

Programs 1 through 12 are mission related. Program 13 is a miscellaneous

program having no associated launches, and the remaining programs are de-

velopment or sustaining costs associated with launch vehicles. (There are

only twosuch programs for this test case.) These last programs are identi-

fied by the decision number used in the ASSIGN algorithm. A list of decision

numbers, their associated values, and types of expenditure has been output

previously for reference.

(17) The section "Total Program Costs and Launch Vehicle Schedule" is output

as in the original smoothing program with the following modification.

Instead of printing the launch vehicle key name under its associated program

and year of launch, the key number already output with each corresponding

vehicle name is substituted for simplicity. Total program costs are output

by year as they would actually be spent.

(18) A plot follows this tabulated data showing actual yearly totals (*) and

desired yearly level of spending (0). The modal value is plotted as an M

while the upper value of the 50 percent uncertainty interval is designated

by a U. Fixed costs are plotted by an F. Normally under options MOS = 0

or 1, the smoothed data are then output using the same formats. Only

data input to SMOOTH directly from ASSIGN and the final smoothed data

are output. Intermediate output is supressed. For this sample run,

MOS = 2 was specified so no smoothing was performed. If no new case

data are input, then the normal termination of the run is designated by

END OF DATA- JOB COMPLETE.

Any discrepancies in input data are noted and printed out as a warning to the user.

The flow diagrams in Appendix C define all non-normal exits from the algorithm in

CHOOZS. Each non-normal termination of a case is denoted by a printout of the

qualifying reason. The program then reads in new case data, if available, and

proceeds as normal.
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The sample case included in this Appendix required Q0-52minutes on the 360/67

computer available at Ames Research Center, Moffett Field, California. Estimating

run time is quite difficult for a new set of data since the number of solutions "close to"

the optimum solution determines how large the decision tree will be and, as a conse-

quence, how much computer time must be expended. As a general rule, the computer

time increases linearly with the number of missions in the mission model and expon-

entially with the number of decision items determined by the stage, shared group,

integration, and pad cost input.

B. 2 SAMPLE CASE PRINTOUT

The computer printout for the sample case discussed above follows:
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//,"rJO.2B8 JOB IT3582TESTI1tI) GOLDENs
ItF2361 ALLOC. FlR M.OX02B LKED
It S7i1 SYSLIB ON ICO
I[F2371 SYSLM4UD UN 333
l.-F;,371 DECKS OIN 336
1;F231I ON 330
IEF2371 ON 330
ItF33711 SYSPRINT ON OAI
II:f2371 SYSUTI ri1J 335
1-FX371 SYSLIN ON 051
ItiF2p5i SYSI.FORTL 18
ItF-iSl VUL SER NOS= SYSLBI.
iF25I SYS71 3 12.T161623.RFOOO.MOX02BB.GOSET

ILF2,'LI VOL SER NOS= 555555.
IFF;rI5 SYSI.USEPLIB
I:.-:;5 VOL SEP NOS= USEROI.
I F.atSI SYSI.IJSERLIB2
i l- ';, ; V[JL SL- I'll)S= 222222.

!cF;i' I, SYSI.U' tRL B3
i;.FksI5 VOL SER NOS= 222222.

I:i ji,,I SY'L.7131;?1 I66Z623.RFOOO.MOXXO02BeR0000 689
I t:F,51 VIJL SEP NIiS='
I'f ;F5 SYS71312.T L61623.RFOOO.MOX02BO.R0000 6 9 0
1 Fei51 VOL SER NOlS= USEROT.
I i, I ',e',.II3 1/. IIhI,623.RF0OOU.MOXO2B8.R 000691
I lI VOL S.:l NIJS.=
I1 't':,I ALLtIL. FIR MUX02138 GO
I i I;'1 PGMH4 .DI) ill 333
Iti. /(I FI'O5FOtO IJN 063
I-F ,,71 FI'f,FIOI ON OAl
IF sI IrUSEtT ON 333
ItF;251 SYS71 3 12.T161623.RFOOO.MOX0288.GOSET
IEtFeiSI VOL SER NOS= 555555.
IfF;,P5[ SYS71312.T161623.RFOOO.MOX028O .RD000693
IE;:;51I VOL SER NOS=
If kF;/ql SYS7131 2.T61623.RFO0 .MOXO2BB.RO0 0 0 692
I$::;:bI VOL SER NOS=
IEIF-2SI SYS 1 3 12.*T611623.RFOOO.MOX02BBGOSET
IEF2'::5 VOL SER NOS= 555555.

STOP 4

KEPT

PASSED

KEPT

KEPT

KEPT

DELETED

DELETED

DELETED

PASSED

DELETED

DELETED

DELETED

F8B-LEVEL LINKLAE EDITOR OPTIONS SPECIFIED LIST.OVLY,MAP
VAKAI;BLE OPTIONS USED - SIZE-1126976.24576) DEFAULT OPTION(SI USED

t e'O1 CO INCL't,:E DECKS(MtOX0 2MN,MIOXOIPK)
It ':'C0 IC L.U:)E JDCKS(MOX02NItOX02NRI)

FNT;Y MAIN
I f i. -;', :iS "E L AV A
~; :~O);O Xi;CLLl;iE FiCKSIMOX07.AS)
C;.LoO ;lVtRLAY 8

3 -'=, C0O) INCLU!)L (ECK S 4MXO20S)
! D' ~uO " IVEtLAY C
I e D,'0 INCLUL'F DECKSIMOXO2EX)
IE,;,C:' UV! LAtY B
I' A.D300 INCLUiJ- DECKSI'OXOZCI)
I'. 3O (OVEt:l.AY C
I '?C3 Q, INCLTC'F O)CKSIMOX2O4l ,MDXOZPI,MOX02ME)
i QC '.0 :!NckLAY ¢

Ci'..)OO INCL-IL t OECKSIM XO2DN.MOX02MHMOXO2PN.MOXO2ALI
i t 10 ' i L A Y 
I t. ;;') INCLIO;: OC(,KSInMOXO2SM,MOXO2RSMOXZVC)
I t; :OC0 Vi: VLAY 8
I i'O'09 INCLUIiDE ECKSIMOXO2CH)
I 5l O.)U 0 UViRLAY C.
t uliuO) INCLUDE DkCKS(MIXO2LD,MOXO201)
It. 'E00 lvtERLAY C
t F.,'1 0; INCLULHA DOCKS(MOXOZCMt
! t'; ,;1')0 t)VtVRLAY C
IEWGOGO INCLUDON DECKS(MOXO2PC)
I.tiC00 OVERLAY A
l.0000C INCLUDE DECKSIMOXO2SSMOX02RVMOX2OCRALINPTtMOXO1UPMOX02AT)
l.,iio0O INCLILIE OECKStM(lXO2TC)

iEWOOO INCLUOE DECKSIMOXO2SH,MOXO2LC)

MODULE MAP

CONTROL SECTION

NAME ORIGIN

SSEGTAB 00
V'AIN 50
PACK 1908

NOTRI lACO

LENGTH SEG. NO.

4C '1
198 4 1

E8 1

2A6 1

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

UNPACK IA2A ITEM 1 A6E

B-8



NUTR ID68

IHCSLU( * IF48

IHCSSCN * 2108

IH(LEXP * 22F8

IHCFRXPI* 24A8

IHCFRXPR* 25FO

NAME 'ORIGIN LENGTH SEG. NO.

IHCECOMH* 2778 F31 1

IHtCCCm2- 3680 545 1

ISCFMAXI* 3BF8 C9 1

ICSSORT* 3CC8 149 1

IMCFCVTH- 3E18 1175 1

IHCEFNTHe 4F90 512 1

FIOCS. * 54A8 160 1

IMCEFIOSa 5608 lltC I

IHCERRM * 6728 SAC 1

:HCU'OPT * 6CD8 398 1
IHCEIRCmH 7070 28E I

IHL'ATSL 7300 638 1
S.Vbq 7938 FCO 1

S V .. P 8-F3 145C 1
S'VSAR 9D!8 ASC 1
SAV'l fel8 FC4 1
S'8v B760 FEO 1
SAV3 C7CO 9E4 1
SArV DIAS 31f58 1
SVACAV 10330 B48 1
SAVALL 1(F78 3A1C 1
VAk'.CE 14898 ADC I
SCRACH 15378 6A60 1

8$NTAB 18008 24 1

IDC 1
IBA I

ALOGIO IF48 ALOG IF64
lED I

COS 2108 SIN 2124
180 I

EXP 22F8
141 1

FRXPI= 24A8
183 1

NAME LOCATION NAME LOCATIOCN NAtE LOCATION NAME LOCATION

FRXPR. 25FO

IBCOM. 2778 FIOCS- 2834 INTSWTCN 3696

SEQOASD 3910

MAXO 3BF8 MINO 3COE ' AMAXO 3C24 AMINO 3C3A

SORT 3CC8

ADCON- 3E18 FCVAOUTP 3EC2. FCVLOUTP 3F52 FCVZOUTP 40A2

FCVIOUTP.' 442E FCVEOUTP 4930 FCVCOUTP 484A INT6SWCM 4E33

ARITH- 4F90 AOJSWTCH 52FC

SETB99 5534 RESB99 554E

FIOCSBEP 560E

ERRMON 6728 IHCERRE 6740

IHCTRCM 7070 ERRTRA 7078

ASSIGN ' 18E00 8DE .2
TE'P 1C6E0 4110 2

SENTA8 207F0 54 2
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DAT INS 20848 3ED00

SENTAB 24718 18

24730 23A

20848 840
21388 18

3
3

4

5
5

ORIGIN LENGTH SEG. NO. NAME LOCATION NAME. LOCATION NAME LOCATION NAME LOCATION

MISMTI 213A0 466 6
PErRI 21808a IC 6
MAT'I 21CCa A68 6

OECSNI 20848 IIFE 7
MATCHI 21A48 1984 7
P;F.NTI 23300 108A 7
AVAILI 24400 7AB 7

SC-:.m I 20348 2314 8
REUlE 22860 425 8
VYERC 23038 302 8

CerOZS 20848 2280 9
SEN;4o Z2AC8 3C 9

L5G8f0I 22B08 AAS 10
OUTPTI 43558 S8C 10

CMPARE 22808 2870 11

POCSTI 22808 18C2 12

SMOOTH IBE00 22AC 13
REVLUS IE800 672 13
CCOSTR 1E728 4F2 13
ALlroT 1EC20 81A 13

UMPLOT ' IF740 F68 13

AFk:T 206A8 40 13'
T'CSTS 206E8 1A46 13
SHIFTS 22130 7CZ 13

INPUT IEC20

PLOTI ' IF772 PLOT2
OMIT IFF06 PLTAPE

IF98E PLOT3 1F852 PLOT4
IFF3C

B-10

MeAN

CAPPLI
St lT Ad

NAME

IFCA2



LISTC 228F8 784 13
SAVRT 230B0 FAO 13

EtRY ADURESS 50
TOTAL LENGTH 25678

***4MAIN DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SET

STAGE COST DATA

TITLE RECURRING LC
IHAROWARE)

S-IR 38.00 0.0
S-i 39.36 0.0

,S-IC 55.00 0.0
S-IC 57.08 0.0

S-11 41.00 0.0
S-11 42.31 0.0
'LXSD COSTS = 65.00
FIXcO COSTS * 67.16

S-4B 21.00 0.0
S-48 21.65 0.0

LS45 14.30 0.0
LS*4 19.03 0.0

120C0 27.50 0.0
1200Z 30.b4 0.0

1565 26.50 0.0
1565 35.44 0.0

R25B 3.39 0.0
R25B 6.98 0.0

RECURRING LC RECURRING LC DEVECOPMENT SUSTAINING AVAILABLE SHARED COST GROUPS BATCH FACT
(ETR ONLY) (WTR ONLY) FROM TO

0.0 0.0
0.0 0.0

0.0 0.0
O.p 0.0

0.0 0.0
0.0 0.0
65.00 0.0
67.16 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0'
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0. 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0
0.0

0.0 0.0
0.0 0.0

o0o 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 9.0

0.0 0.0
0.0 0.0o.o o.o

95.00
97.90

110.00
113.65

0.0
0.0

0.0 0.0
0.0 0.0

60.00
61.99

45.00
60.48

0.0
0.0

220.00
295.49

3199.00
6560.76

REUSABLE STAGE UNIT PURCHASE PRICE- 347.18 ( 169.40)

R250 2.31 0.0 0.0 0.0 0.0 0.0 3739.00
R250 4.77 0.0 0.0 0.0 0.0 0.0 7667.82

REUSABLE STAGE UNIT PURCHASE PRICE- 238.27 ( 116.10)

R1.5 6.60 0.0 0.0 0.0 0.0 0.0
R.5 13.62 0.0 0.0 0.0 0.0 0.0

REUSABLE STAGE UNIT PURCHASE PRICE- 286.76 ( 140.00)

4578.00
9388.42

90.00
92.98

147.00
152.03

90.00
92.98

0.0
0.0

65.00
67.41

15.00
19.90

0.0
0.0

20.00
26.79

244.70
502.06

4 20 0 0 0
4 20 0 0. O0

4 20 14 17 0
4 20 14 17 0

4 20 14 0 0
4 20 14 0 0

0.0 0.0 0.0
0.0 0.0 0.0

4 20 14 0 0
4 20 14 0 0

5 20 13 0 0
5 20 13 0 0

1 20 12 18 20
1 20 12 18 20

5 20 11 0 0
5 20 11 0 0

20 0 0 0
8 20 0 0 0

178.20 8 20 21' 0 0
365.04 8 20 21 0 0

280.00 8 20 0 0 0
574.39 8 20 0 0 0

0 1
0 1

0 1
0 1

0 1
0 1

0.0 0.0
0.0 0.0

0 1
0 1

0 1
0 1

0 1
0 1

O 1
0 1

O 1
O 1

O 1
0 1

0 1
0 1
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FX-iD COST'S 10.00 10.00 0.0 0.0 0.0
FlIXE. CC;TS 13.02 13.02 0.0 0.0 0.0

'TOt 2.42 0.0 0.0 0.0 0.0 0.0
.STD 4.76 0.0 0.0 0.0 0.0 0.0'

kEtJ.ABLE STAGE UNIT PURCHASE PRICE- 281.33 ( 144.00)

S/C 2.00 0.0 0.0 0.0 0.0 0.0
S/L 2.60 0.0 0.0 0.0 0.0 0.0

VkUSA3LE STAGE UNIT PUPCHASE PRICE- 111.03 ( 85.00)

Ct 40.00 0.0 ' f.0 0.0 0.0 0.0
CSM 4;.33 0.0 0.0 0.0 0.0 0.0

SHARED COST DATA

hO. TITLE DEVELOPMENT

14 SATN
14 SATN '

17 S:V3

11 156
11- 156

:2 120
:2 120

13 LS'$

18 1205
18 1205

20 1200
20 1200

0.0
0.0

0.0

1.00
1.24

18.00
20.22

0.0

47.00
52.96

60.00
67.40

21 R250

0.0
0.0

3000.00
5864.57

1900.00
2473.46

0.0 0.0 0.0 . 0.0
0.0 0.0 0.0 0.0

284.60 8 20 0 0 0 0
556.72 8 20 0 0 0 0

110.00 5 20 0 0 0 0
143.20 5 20 0 0 0 0

0.0 0.0
0.0 0.0

1
I

1
1

1
1

150.00 85.00 5 20 0 0 0 0
154.97 68.08 5 20 0 0 0 ' 0

SUSTAINING

110.CO
113.65

0.0

2.00
2.20

23.00
26.00

0.0

0.0
0.0

0.0
0.0

0.0 0.0

I1t4TEPAT IU N CUST DATA

Li,."c UPPtk RECURRING LC DEVELOPMENT SUSTAINING
6,[IIJP GR(jIJP

0.10 0.0
0.12 0.0

80.00
107.17

1.00
1.24

0.0 0.0 80.00 0.0
0.0 0.0 107.17 0.0

0.0 0.0 50.00 0.0
0.0 0.0 84.99 0.0

1S 56 LS4b
1 56 LS4B

I j LS4tI12fJ LS4b

156 R25U
5s k250
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'ELOCITY PAYLOAD

24'OCO.
Zr, OC.

2':00.

2-';:0.
L90'CI) .

2v900.29S000.25000.

25000.
25n.nn.

25¶10.
250Q0.

25(00.
250(O.

25(000.

25000.25000.25000.

PRIORITY TR

1.00 1
1.00 1
1.CO 1
1.GO I1
1.00 1
1.00 1
1.00 1
1.00 1
1.00 1
1.00 1
1.00 1
1.00 1

LAUNCH SCHEDULE

71 72 73 74 75 76 77 78

0 O
0 O
0 0
0 0
0 0

.0 O. 0 0

O 0
0 0
0 0

0 0
0 0

0 O 0 O 0 O
0 O 0 0 0 0
0 O O 0 0 0
0 Q 0 0 0 0
0 0 0 O O 0
0 0 0 0 ' 0
O O O 0 O 0
0 0 0 0 0 0
O O O O 0 0
O O O 0 0 0

0 0 0 0 0 0
0 O O O O 0

O O O O O 

O O O O O 

79 80' 81 82 83 84 85 86 R7 88 89 9Q

0 0 0 0
O O O 0
0 0 0 0
O* O O 0

0 O O 0

0 0 7 0
0 0 0 8
7 0 0 0
O 6 O O

O 0 O 0 0 8 0
O O O 0 0 0 0 15
0 0 8 0 0 0 0 0
0 0 0 12 2 12 12 12
6 0 0 0 0 0 0 Q .
0 12 12 12 12 1Ž 12 12
0 0 7 0 0 0 0 9
0 0 0 10 10 10 1. 1Q
0 0 0 0 0 0 0 0
8 8 0 0 0 0 0
O O 0 O 0 L O O
O' 0 O 0 0 u 0 0

PLR. 90.0 DIST BY.15, .35, .25, .25,
PLR. 153.0 DIST Y.I15, .35, .25, .25,

PLR' 50.0 DIST 8Y.10, .30, .30, .30,
PLR- 85.0 DIST 8Y.10, .30, .30, .30,

PLR' 90.0 DIST BY.15, .35, .25, .25,
PLR- 153.0C DST BY.S1, .35, .25, .25,

PLR= 50.0 DIST RY.10, .30, .30. .360,
PLR U85.0 DIST 8Y.10, .30, .30, .30,

PLR- 80.0 DIST SY.15, .35, .25, .25,'
PLR- 104.1 DIST 3Y.15, .35, .25, .25,

PLR. 45.0 DIST RY.10, .30, .30, .30,
PLR. 76.5 DIST BY.10. .30, .30, .30,

PLR. 85.0 DIST BY.15, .35, .25, .25,
PLR- 161.4 OIST SY.IS, .35, .25, .25,

PLR. 40.0 DIST BY.10. .30, .30, .30,
PLR. 52.1 DIST 8Y.10, .30, .30, .30,

PLR. 85.0 DIST BY.5I, .35, .25, .25,
PLR- 161.4 DOST BY.15. .35, .25, .25,

PLR- 40.0 DIST 8Y.10, .30, .30, .30,
PLR. 52.1 DIST BY.10, .30, .30, .30;

PLR. 85.0 DIST 8Y.15, .35, .25, .25,
PLR' 161.4 DIST BY.15, .35, .25, .25,

PLR- 40.0 DIST BY.10, .30, .30, .30,
PLR. 52.1 01ST BY.10, .30. .3.0, .30,

DEV-
DEV-

DEV=
DEV-

DEV.
DEV=

DEV-
DEV-

DEV=
DEV-

DEV-
DEV.

OEV=
DEV=

DEV=
OEV3

OEV.
OEV-

DEV=
OEV.

DEV=
OEV-

DEV-
OEV-0EV.

17500.0
29748.0 O

0.0
0.0

17500.0
2974P.0

0.0
0.0

10000.0
13018.2

0.0
0.0

3690.0
4803.' 

0.0
0.0

3690.0
4803.7

C.0O
0.0

3690.0
* 4803.7

* 0.0
0.0

FOR
FOR

FOR
FOR

FOR
FOR

FnR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR .

FOR
FOR

FOR
FOR

FOR
FOR

FOR
FOR

6 YRS
6 YRS

O YRS
0 YRS

6 YRS
6 YRS

0 YRS
0 YRS.

7 YRS
7 YRS

O YRS
0 YRS

7 YRS
7 YRS

0 YRS.
O YRS

7 YRS
7 YRS

O YRS
0 YRS

7 YRS
7 YRS

0 YRS
O YRS

STARTING 1984 SUSTI 800.0
STARTING 1984 SUJST" 1359.9

STARTING
START ING

STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

'STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

STARTING
STARTING

1984 5UST-
1984 SUST·

1980 SUST=
1980 SUSTy

1980 SuST.
1980 SUJSTa

1977 SUST-
1977 SUST=

1977 SUST=
1977 SL(ST.

1979 StUST=
1979' SUST=

1979 SUST=
1979 SUSTT

1'975 SUSTo
1975 SUST'

1975 SUSI=
1975 SuST-

1973 SUST-
1973 s511T

1973 SUST-
1973 SUST-

0.0
0.0

800.0
1359.9

0.0
0.0

550.0
716.0

0.0
0.0

217.3
282.9

0.0
0.0

217.3
282.9

0.0
0.0

217.3
282.9

0.0
0.0

MISSIOC MODEL

MISSION V

I M.NPLA
2 .' 5L'U
3 w*:;iUTy

4 '. L'JLJ
S p,.: ; 

7 M ;,

9 '3:-
10 OU;JP
11 
12 MAZSUP

1 A1NPLA
I 4AN;PLA

2 MA.LSU
2 ,tP.SU

3 M:'. :U

4 YAL:ISU
4 MALIUSU

6 S7?ASE

b SPA SU

7 .,E' U
7 L ! U

8 ':E SUP
t8 MJ:UP

9 YEI30
9 YEC'o

10 F'cJSUP

11 tE($1

12 MEOSUP
12 MtESUP

FIXEDO.

FIXFEn..
FIXED-

FI YFnD
FIXFI')

FIIXF=)
FIXED-

FlXFn.
FIXFn=

FlvFn-

FIX FO
FIXED-

FIXED=

FIX =FlYEr=

FIXED-
FIXEO=

FIXED'

0.0
0.0

10.0
11.0

0.0
0.0

O.0
0.0

0.0
0.0

0.0

O.O0.0
0.0

0.0

o.0

0.0

0.0
0.0

0.0
O.C
0.0

0.0
0.0
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SPECIAL PROGRAMS

1 PLANED OEV · 0.0 SUST · 0.0 OEV STARTS 1971 FOR
FIXEJ COSTS - 13P0.00 1400.00 800.00 41.00 1.00 0.0
FIXED COSTS · 1425.73 1446.39 826.51 42.36 1.03 0.0

O YEARS
0.0 0.0
0.0 *0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

rlMJtr: OF STAGES 13

f.WM.:Ek OF VEHICLES 8

NtilJME, OF FAMILIES 8

,lUj'VEP. OF INTEGRATION COSTS 3

NtUMbER UF PAU COMPLEXES 0

;ijutr bk Of MISSIONS 12

Nt,c*tEP. OF YEARS 20

LAIJti.H BASE YEAR 71

TUTAL ESTIMATE 300000.00

OUPT TION NUMBER 3

:rJl;;l:t? OF SOLUTIUONS 3

I;FLATIONl FACTOR .0

CORRELATIUN .50
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-QUANTITIES BRANCHED UPON

NUMBER DEVELOPlENT SUSTAINING YEAR AVAIL LAST YEAR DEV START. OEV DURATION

1 97.90
2 113.65
3 134.31
4 6l.Y9
S 60.4P
O ?795.4
7 6560.76
e 7667.e2
9 Q41 .45

l: 55o4.37
11 247 .46
12 154.97
13 0.0
14 1 .24
15 20.22
16 52.96
17 07. D
:8 107.17
19 107.17
20 84.99

92.98
152.03

Q92.98
67.41
19.90
26.79

592.06
3hS5.04
574.39
556.72
143.20

P .08
113.65 .

2.20
26.00
0.0
0.0
1.24
0.0
0.0

S-IB STAGE HARDWARE
S-IC STAGE HRODWARE
S-11I STAGE HAPDWARE
S-4B STAGE HARDWARE
LS48 STAGE HARUDWARE
1565 STAGE HARIlW:ARRE
R;B5 STAGE HAr'7WAR
R2z0 STAGE HAP'nl::lRE
RI .5 STAGE HAlRiJ tr fE
SSTC STAGE HtA:D:'ARH
S/C ST ACE H ARL':AR E

CSr4 STAGE HARDWARE
SAIN SHAREU H ARIx:AkE
156 SHAREDO HARDWl)ARE
120 SHARED HARDWARE
1205 SHARED HARDWARE
1200 SHARELU HARUWARE
INTEC RATION OF 156 ANO'LS48 HAROWARE
INTEGRATION OF 120 AND LS4R hARDOWARE-
INTEGRATION OF 156 AND R250 MARDWARi

4 20 1974
4 20 1974
4 20 1974
4 70 19'74
5 .20 1973
5 20 1973
a 20 1972
8 20 ' 1972
8 20 1772
8 20 19'7
5 20 1973
5 20 !si7
4 20 1971
3 20 19'71
1 20 1971
1 20 1971
1 20 1' 71
3 20 1971
3 20 1971
3 20 .1971

VEHICLE / MISSION

VE H I CLE / M I S S I ON CAPABILITY
(1 - POSSIBLE, 0 - IMPOSSIBLEI

11 1 1 1 1 1 1.1 1 2 2 2 2 2 2 2 2 2 3 3 3 33 3 3 3 3 3 4 4 4 4 4 4
1234567 8 9012345678901234 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5

MISSION NUMBER
1 5-:3 S-45 CSM
2 S-:C S-11 S-48 CSM
3 1200 L$S4 CSM
4 1565 LS4a S/C
5 15065 RZSO
6 (l.S
7 SSTO S/C
8 R256 R250

123444445
1 01000001
111111111
111111111

1 11 1 1 1 1 1 1
111111111

111111111
111111111

l11111111

66666667888
00000001 000
1 1 1 1 1 1 1 1 1 1 1
11111111111

l l l l ll l l l 

11Lllllllll

8 8 91010101112
00100011
111111 11
1111 11 11
111 11 11 
1111 1 111
111111 11
111111 11
111111 11

1.
1.
1.
1.
3.
3.
7.
7.
7.
7.

2.
(2.
3.
3.
3.
3.
3.
3.
3.
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CHAtIht-) QUANTITIFS bRANCHED UIPON

N.J'".ItP DEVELOPMENT SUSTAINING

7
hiUMBER

NtUMEfR
9

NUMBER

NUMBERO1IJM IE R

YEAR AVAIL LAST YEAR

8643.82 502.06 R258 STAGE HARDWARE
OIF UNITS PURCHASED = 6.0
9097.43 365.04 R250 STAGE HARDWARE

OF UlIITS PURCHASED = 6.0
11134.98 574.39 RI.5 STAGE HARDWARE

UF- UNITS PURCHASED = 6.0
7552.52 556.72 SSTO STAGE HARDWARE

OF UNITS PURCHASED = 6.0
3139.64 143.20 S/C STAGE HARDWARE

OF UNITS PURCHASED a 6.0

R ANCH AND BOUND NODE VALUES

COST YEARS
NO. SUSTAIN

2 1 10 0
3 1 10 8
4 1 10 10
5 1 10 12
6 1 10 14
7 1 10 1 16

1 10 I.- 18
1 1 10 20
9 2 8 O-

10 2 8 8
11 2 8 1.0
12 2 8 12
13 2 8 14
14 2 8 16
15 2 8 18
2 2 8 20

16 3 *8 0
17 3 8 8
18 3 .8 10
19 3 8 12
20 3 8 14
21 3 8 16
22 3 8 18

3 3 8 20
23 4 8 0
24 4 8 8
25 4 8 10
26 4 8 12
'7 4 8 14
?8 4 8 16

4 8 18
4 4 8 20

3O 5 8 0
31 5 8 8
32 5 8 10
33 5 8 12
34 5 8 14
35 5 8 16
36 5 8 18
5 5 8 20

RECURRING NON-RECURRING
ROUND BOUND

3335.48
3335.48
3278.53
3212.82
3055.11
2787.88
2489.99
2091.33
3867.40
3867.40
3843.05
3814.95
3747.53
3633.28
3505.92
3335.48
3867.40
3867.40
3843.05
3814.95
3747.53
3633.28
3505.92
3335.48
3786.10
3786.10
3786.10
3758.00
3690.58
3576.33
3448.97
3278.53
3692.29
3692.29
3692.29
3692.29
3624.87
3510.62
3383.26
3212.82

531.91
8641.14
9730.22
10815.56
11861.57
13110.56
14521.88
16033.97
12283.76
21746.23
22028.48
22132.88
21361.33
19546.98
17440.63
14374.88
20393.00
29855.47
30137.71
30242.12
29470.57
27656.21
25549.87
22484.11
21115.54
30578.01
31283.75
31360.05
30559.64
28745.30
26638.95
23573.19
21669.00
31131.48
31837.21
32539.20
31700.22
29830.64
27724.29
24658.53

8

8

8

B

5

20

20

20

20

20

N:JrDE bRANCHED
I6'). FUJH

TOTAL
BOUND

3867.39
11976.63
13008.75
14028.38
14916.68
15898.44
17011.87
18125.30
16151.16
25613.63
25871.53
25947.84
25108.86
23180.26
20946.55
17710.36
24260.39
33722.86
33980.76
34057.07
33218.09
31289.49
29055.79
25819.59
24901.63
34364.11
35069.84
35118.05
34250.22
32321.63
30087.92
26851.72
25361.29
34823.77
35529.50
36231.49
35325.09
33341.25
31107.55
27871.35

/i
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6 8
6 8
6 8
6 8
6 8
6 8
6 8
6 8
7 8
7 8
7 8
7 8
7 8
7 8
7 8
7 8
9 9
9 9
9 9
9 9
9 9
9 9
9 9
9 9
8 8
8 8

8 8
8 8

8 8
8 8
8 8
2 7
2 7
2 7
2 7
2 7
2 7
2 7
2 7
1 11
1 11

72 8
72 8
72 8
72 8
72 8
72 8
72 8
72 8
51 5
51 5
51 11
51 11
51 6
51 6
51 18
51 18
51 14
51 14

0 3467.16
8 3467.16

10 3467.16
12 3467.16
14 3467.16
16 3352.91
18 3225.55
20 3055.11

0 3085.68
8 3085.68

10 3085.68
12 3085.68
14 3085.68
16 3085.68
18 2958.32
20 2787.88
0 16245.60
8 16245.60

10 15678.99
12 15025.21
14 13456.14
16 10797.43
18 7833.64
20 3867.40

0 2660.42
8 2660.42

1( 2660.42.
12 2660.42
14 2660.42
16 2660.42
18 2660.42
20 2489.99
0 3867.40
8 3867.40

10 3843.05
12 3814.95
14 3747.53
16 3633.28
18 3505.92
20 3335.48

0 3335.48
20 2091.33

0 3867.40
8 3867.40

10 3843.05
12 3814.95
14 3747.53
16 3633.28
18 3505.92
20 3335.48

0 45751.19
20 16245.60
0 25844.74

20 16245.60
0 25844.74

20 16245.60
0 25844.74

20 16245.60
0 25844.74

20 16245.60

21438.51
30900.98
31606.71
32308.70
32971.36
31042.77
28809.06
25704.54
20274.73
29737.21
30442.94
31144.93
31807.59
32423.43
30189.72
26953.53

3604.02
15313.39
16462.17
17610.95
18759.73
19908.51
20529.04
18602.05
18849.63
28312.11
29017.84
29719.83
30382.48
30998.32
31601.05
28364.85
21395.21
30541.09
31199.52
31804.76
31851.57
31233.55
30429.38
29013.59
15321.73
17929.46
27073.59
36536.06
37290.49
38048.66
38846.17
39690.50
35306.22
29164.70

996.28
3604.02
463.21

3604.02
3602.85
3604.02
3898.34
3604.02
4005.51
3604.02

24905.66
34368.14
35073.87
35775.86
36438.52
34395.67
32034.61
28759.64
23360.41
32822.88
33528.62
34230.61
34893.26
35509.10
33148.04
29741.41
19849.62
31558.99
32141.16
32636.16
32215.86
30705.94
28362.68
22469.45
21510.05
30972.53
3167R.26
32380.25
33042.91
33658.75
34261.47
30854.84
25262.61
34408.49
35042.57
35619.71
35599.10
34866.83
33935.30
32349.07
18657.21
20020.79
30940.98
40403.45
41133.54
41863.62
42593.70
43323.78
38812.14
32500.18
46747.46
19849.62
26307.95
19849.62
29447.59
19849.62
29743.08
19849.62
29850.25
19849.62

***-e~oee*o* POSSIBLE SOLUTION I oe*********
51 16245.60 3604.02 19849.62

EXTrA PAD COSTS = 0.0
5 10 5 16.00 19.90 318.48
6 10 5 16.00 26.79 747.17

11 10 5 16.00 143.20 3038.37
14 10 3 18.00 2.20 3077.95
18 10 3 18.00 1.24 3100.24

EXTPA PAD & SMALL SUST COSTS = 3100.24
tIE, VALUE = 22949.86

*et*~e- #ee*e POSSIBLE SOLUTION 2 ******e ***
1 2091.33 17929.46 20020.79

EXTPA PAD COSTS = 0.0
11 10 5 16.00 143.20 2291.20

ETPsA PAOD SMALL SUST COSTS = 2291.20
tOts VALUE = 22311.99

0j 15 9 0 7472.18 21682.46 29154.63
s5 15 9 8 7472.18 33391.83 40864.00

86 15 9 10 7472.18 34194.91 41667.08
7 s15 9 12 7472.18 34944.80 42416.97

R8 Is 9 14 7472.18 35136.28 42608.45
~9 15 9 16 7472.18 34662.91 42135.09
90 15 9 18 7472.18 34003.40 41475.57
15 15 9 20 3505.92 32076.41 35582.32

37
38
3',

41·
43

6
44
45
4I,
47

4',
49

7
51
52
53
54
55
56
57

9
58
59

,61

64

65
66
67
68
69
7)
71

2
72

I
73
74
75

76
77
78
79
72

51
81

82
51

51
Sl
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91 58 9 0 6626.68
92 58 9 8 6626.68
93 58 9 10 6626.68
94 58 9 12 6626.68
95 5d 9 14 6626.68
96 58 9 16 6826.68
97 58 9 18 6626.68
58 58 9 20 2660.42

*.***,e*e**S* S 0 L U T I 0 N

I RECURRING D 2091.33

MISSIOrjf CHARACTERISTIC I
TITLE VELOCITYIFT/SEC)

N U M 8 E R 1******$*****
NONRECURRING = 20220.66 TOTAL LAUNCH VEHICLE COST = 22311.99

PAYLOAD RETURN LAUNCH NUMBER
ILBS PAYLOAD YEAR OF LAUNCHES

OPTIMUM
LAUNCH VEHICLE

LAUNCH
SITE

0. 1989
10. 1990
0. 1985

10. 1986
1987
1988
1989
1990

0. 1983
10. 1984

1985
1986
1987
1988
1989
1990

0. - 1985
10. 1986

1987
1988
1989
1990

0. 1981
10. 1982

1983
1984

0. 1979
10. 1980

17280.41
28989.78
30138.56
31287.34
32436.12
33584.90
34205.43
33485.41

23907.09
35616.46
36765.24
37914.02
39062.80
40211.58
40832.11
36145.83

MALtPLA
MAPLSIU

MA LUSU

S PASE
SP8ASU

'r=,j0 it

PEr)p

ItE(J';UP

29000.
29000.
29000.
29000.

29000.
29000.

29000.
29000.

29000.
29000.

29000.
28000.

25000.
25000.
25000.
25000.

25000.
25000.

25000.
25000.

25000.
25000.

25000.
25000.

8.00
15.00

8.00
12.00
12.00
12.00
12.00
12.00
8.00

12.00
12.00
12.00
12.00
12.00
12.00
12.00
7.00

10.00
10.00
10.00
10.00
10.00
7.00
8.00
8.00
8.00
7.00
6.00

SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C
SSTO S/C

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E'
E
E
E
E
E
E
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SCLUTON 1 I AS EXPECTED L V COST 22311.99 ( 22311.99) MODE -

PArAMETERS MU AND SIGMASQ u 9.26 AND 0.41.

PROB ICOST LE 16387. ) *0.18 DENSITY · 0.9386

PkO3 (COST LE 23567. ) -0.68 50 PERCENT UNCERTAINTY INTERVAL -

PRCS !COST LE

PROB (COST LE

PROS ICOST LE

PWaB (COST LE

PROS(COST LE

PRO (COST LE

9439. )

14047. I

16929. )

19920. )

24105. )

33280. )

- .00

-0.10

-0.30

-0.50

-0.70

-0.90

DENSITY -

DENSITY -

DENSITY ·

DENSITY ·

DENSITY .

DENSITY -

16387.12 STO. DEV. . 9179.64

16387. -TO 23567. DENSITY .

.00

0. 7645

0.9322

0.7642

0.4761

0.1478

*e*,***¢**** POSSIBLE SOLUTION
9

EXTRA PAD COSTS - 0.0

EXTkA PAD £ SMALL SUST COSTS =

3 ************
3867.40 18602.05

0.0

0.51

22469.45
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tRECUoRoR** 5 0 L U T I 0 N N U M 8 E R 2*********4**
9 RECURRING = 3867.40 NONRECURRING * 18602.05 70TTAL LAUNCH VEHICLE COST r 22469.45

4A I Ss Ir U CHARACTERISTIC
TITLE VELUCITYIFT/SECI

PAYLOAD RETURN LAUNCH NUMBER
(LBS) PAYLOAD YEAR OF LAUNCHES

OPTIMUM
LAUNCH VEHICLE

0. 1989
10. 1990
0. 1985

10. 1986
1987
1988
1989
1990

0. 1983
10. 1984

1985
1986
1987
1988
1989
1990

0. 1985
10. 1986

1987
1988
1989
1990

0. 1981
10. 1982

1983
1984

0. 1979
10. 1980

SOLUTION 2 HAS EXPECTED L V COST 22469.45 t 22469.45) MODE -

PARAMETERS MU AND SIGMASO * 9.13 AND 0.69

PRO3 (COST LE 14060. 1) 0.13 DENSITY . 0.9578

P;:O3 ICUST LE 21718. I) 0.63 -50 PERCENT UNCERTAINTY INTERVAL '

PROS (COST LE 9439. ) * .00 DENSITY - .00

PROS ICOST LE 12616. I) 0.10 DENSLTY = 0.8654

PROS (COST LE 15405. ) -0.30 DENSITY - 0.9136

PROS (CUST LE 18662. ) *0.50 DENSITY - 0.6780

PROdS COST LE 23698. ) -0.70 DENSITY - 0.3823

PROS (COST LE 36209. ) =0.90 OENSITY - 0.1027

PROS I ASSIGNMENT 2 COST GE ASSIGNMENT I COST) -0.34 IF CORRELATII

14059.72 STO. OEV. - 13004.52

14060. .TO 21718. DENSITY -

ON -O.b

PROB ( ASSIGNMENT 2 COST GE ASSIGNMENT I COST) -0.33 IF CORRELATION -0.3

PRO ( ASSIGNMENT 2 COST GE ASSIGNMENT I CtOSTJ -0.32 IF CORRELATION .0.6

PROSB ASSIGNMENT 2 COST GE ASSIGNMENT I COST) -0.27 IF CORRELATION .-.9

B-20

LAUNCH
SITE

tr: iPLA
MA PL I

YALJS(I

.Pi PbA S

* r:, iP

rEOrj

'Ef .SIJP

tl : i l U

f, -1 rjr

?r E Ii SO 

29000.
29000.
29000.
29000.

29000.
29000.

29000.
29000.

29000.
29000.

29000.
28000.

25000.
25000.
25000.
25008.

25000.
25000.

25000.
25000.

25000.
25000.

25000.
25000.

8.00
15.00
8.00

12.00
12.00
12.00
12.00
12.00
8.00

12.00
12.00
12.00
12.00
12.00
12.00
12.00
7.00

10.CO
10.00
10.00
10.00
10.00
7.00
8.00
8.00
8.00
7.00
6.00

R1.5
RI.5
R1.5
R1.5
R1.5
RD.5
R1.5
R1.5
R1.5
RI.5
RI.5
RI.5
R1.5
R1.5
RI.5
R1.5
R1.5
R1.5
RI.5
R1.5
RI.5
R1.5
RI.5
R1.5
R1.5
R1.5
RI.5
R1.5

E
E
F
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E



ooota*o****e* S 0 L U T I O N N U N 8 E R 3444444******
51 RECURRING = 16245.60 NONRECURRING n 6704.26 TOTAL LAUNCH VEHICLE COST = 22949.86

MISSION CHARACTERISTIC
TITLE VELUCITYIFT/SECI

PAYLOAD RETURN
ILBS) PAYLOAD

LAUNCH NUMBER
YEAR OF LAUNCHES

OPTIMUM
LAUNCH VEHICLE

0. 1989
10. 1990
0. 1985
10. 1986

1987
1988
1989
1990

0. 1983
10. 1984

1985
1986
1987
1988
1989
1990

0. 1985
10. 1986

1987
1988
1989
1990

0. 1981
10. 1982

1983
1984

0. 1979
10. 1980

.SCLUTION 3 Hi

PARAMETERS MU A

PROS (COST LE

AS EXPECTED L

AND SIGMASO ·

V COST .22949.86

9.45 AND

20633. ) -0.26 DENSITY -

( 22949.92)

0.13

1.2770

MODE . 20632.64 STO. DEV. . 4939.20

PROB (COST LE 25772. ) O0.76 50 PERCENT UNCERTAINTY INTERVAL · 20633. TO 25772. DENSITY -

PROa ICOST LE 9439. )

PROa (COST LE 17498. )

PROa (COST LE 19979. )

PROu ICOST LE 22129. )

PROS (COST LE 24716. )

PROB (COST LE 29419. )

PRO8 ( ASSIGNMENT 3 COST

· .00 DENSITY - .00

~0.10 DENSITY · O.R305

*-.30 DENSITY I 1.2587

.0.50 DENSITY · 1.1994

-0.70 ' DENSITY -, 0.8684

·0.90 DENRSITY * 0.3350

GE ASSIGNMENT .1 COST) O0.71 IF CORRELATION '0.0

PROB I ASSIGNMENT 3 COST GE ASSIGNMENT I COST) .0.72 IF CORRELATION -0.3

PROS OB ASSIGNMENT 3 COST GE ASSIGNMENT I COST) -0.74 IF CORRELATION *0.6

PROS I ASSIGNMENT 3 COST GE ASSIGNMENT I COST) -0.79 IF CORRELATION -O.9

PROS I ASSIGNMENT 3 COST GE ASSIGNMENT 2 COST) ·0.74 IF CORRELATION .0.0

PRG I ASS:GNMENT 3 COST GE ASSIGNMENT 2-COST) -0.75 IF CORRELATION .0.3

LAUNCH
SITE

MHACPLA
rMAPLSU
MAriLIJN
A LUSU

',P8ASE
$PhASU)

E, Ell
t' :,JSUP

PE IjrJ
tYr-rj .IP

29000.
29000.
29000.
29000.

29000.
29000.

29000.
29000.

29000.
29000.

29000.
28000.

25000.
25000.
25000.
25000.

25000.
25000.

25000.
25000.

25000.
25000.

25000.
25000.

8.00-
15.00
8.00
12.00
12.00
12.00
12.00
12.00
8.00
12.00
1 2.00
12.00
12.00
12.00
12.00
12.00
7.00

10.00
10.00
10.00
10.00
10.00
7.00
8.00
8.00
8.00
7.00
6.00

1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565
1565

LS4B S/C
LS4B S/C
LS48 S/C
LS4B S/C
LS4B S/C
LS4B S/C
LS4B S/C
LS4B S/C
LS4B S/C
LS40 S/C
LS4B S/C
LS4B S/tC
LS4B S/C
LS48 S/C
LS48 S/C
LS48 S/C
LS48 S/C
LS48 S/C
LS4B S/C
LS4B S/C
LS48 S/C
LS48 S/C
LS40 S/C
LS4B S/C
LS4B S/C
LS4B S/C
LS48 S/C
LS4B S/C

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

0.72
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PPRO I ASSIGNMENT 3 COST GE ASSIGNMENT 2 COST) =0.77 IF CORRELATION =0.6

PPU8 I ASSIGNMENT 3 COST GE ASSIGNMENT 2 COST) =0.81 IF CORRELATION =0.9

THE OPTIMUM SOLUTION HAS BEEN DETERMINED
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TITLE 'TEST CASE', LEVEL = 3180.,3500.,3850.,4230.,4650.,5110.,
5620. ,6180. 6800.,7480. 8130. ,8940.,9830.910810.,11890.,13080.,14390.,
15630.,17410.,19150.,

ISTRT = 2, IFIN = 20,
MAXITR = 10, FIXED *1800.,1650.,1500.,1540.,1590.,
1630.,1680.,1740.,1800..1870.,1930.,2010.,2100.,2200.,2310.,2430.,
2560. ,2700. ,2860. ,3140.,

PMAX = 15500., PMIN = 1500.,
NCSTR = 11, NPROG = 101973,74,71,72,75,76,80,81,84,85,
KODE = 8910X69
KPROG = 0t74,73,72,71,76,75,81,80,85,84,

CS ' 0.,0.-1.,0-,-1.,0.,-1.,0.,-1.,0.,-1.,

35 CONSTRAINTS

FIXED
11 MFOO NO LATER
12 MEOSUP NO LATER

9 MEOO NO LATER
10 MEOSUP NO LATER

7 MEOO NO LATER
8 MFnSUP NO LATER
5 SPBASE NO LATER
6 SPBASI NO LATER
I MANPLA NO LATER
2 MAPLSU NO LATER
14 COMPLETED BY F
15 COMPLETED BY F
14 COMPLETED BY f
15 COMPLETED BY I
14 COMPLETED BY F
15 COMPLETED BY I
14 COMPI.ETED BY F
15 COMPLETED BY
14 COMPLETED BY
15 COMPLETED BY F
14 COMPLETED dY F
15 COMPLETE) BY F
14 COMPLETEl) BY
15 COMPLETED BY F
14 COMPLETEI) BY
15 COMPLFTED BY F
14 COMPLETED BY
15 COMPLETED) BY 
14 COMPLETED BY
15 COMPLETED BY I
14 COMPLETED BY
IS COMPLETED BY I
14 COUMPLETEI) BY
15 COMPLETED BY i

THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN
THAN

FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST
FIRST

O. YEARS AFTER 12 MEOSUP
1. YEARS AFTER - 11 MEOO
O. YEARS AFTER 10 MEOSUP
1. YEARS AFTER 9 MEOO
O. YEARS AFTER 8 MEOSUP
1. YEARS AFTER 7 MEOO
O. YEARS AFTER 6 SPBASU
1. YEARS AFTER 5 SPBASE
O. YEARS AFTER 2 MAPLSU
1. YEARS AFTER I MANPLA

LAUNCH OF PROGRAM I MANPLA
LAUNCH OF PROGRAM I MANPLA
LAUNCH OF PROGRAM 2 MAPLSU
LAUNCH OF PROGRAM 2 MAPLSU
LAUNCH OF PROGRAM 3 MANLIUN
LAUNCH OF PROGRAM 3 MANLUN
LAUNCH OF PROGRAM 4 MALUSU
LAUNCH OF. PROGRAM 4 MALUSU
LAUNCH OF PROGRAM 5 SPBASE
LAUNCH OF PROGRAM 5 SPBASE
LAUNCH OF PROGRAM 6 SPBASU
LAUNCH OF PROGRAM 6 SPBASU
LAUNCH OF PROGRAM 7 MEOo
LAUNCH OF PROGRAM 7 MEOD
LAUNCH OF PROGRAM 8 MEOSUP
LAUNCH OF PROGRAM 8 MEOSUP
LAUNCH OF PROGRAM 9 MFCOO
LAUNCH OF PROGRAM 9 MEI.O
LAUNCH OF PROGRAM 10 MEnSUP
LAUNCH OF PROGRAM 10 MEOSUP
LAUNCH OF PROGRAM 11 MFOO
LAUNCH OF PROGRAM 11 MEOO
LAUNCH OF PROGRAM 12 MEOSUP
LAUNCH OF PROGRAM 12 MEOSUP
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KOOE
8
6
6
6
6
6
6
6
6

6
6

11
11
11
11
11
11
11
11
11
li
11
11
11
11

II

11
1111

1111
II

11
11

I 
I 
I 

13 PLANED
TARGET DATE
TARGET DATE
TARGET DATE
TARGET DATE
TARGET DATE
TARGET DATE
TARGET DATE
TARGET DATE
TARGET DATE
TAkRGET DATE
PRUGRAM OEV
PRIGRAM DEV
PROjf;RAM OFV
PROGRAM DEV
PRkrRAM OEV
PROG. RAM 0EVPROGRAM DEV
PRkOGRAM OEV
PROGRAM 4 DEV
PRUGRAM nEV
PR.JOR AM DEV

PkIJGRAtM tEV
PRkP(RAM DEV
PRIOGRAM DEV
PRFGPAM DEV

PROGRhAM DEV
PkIjGPAM DEV
PRKGRAM DEV
PhtUGRRAM UEV
PkOGRAM DEV
PRkJOGRAM UEV
PkOGRAM DEV
PROGRAM 0EV



KEY . NAME

7 SSTOS/C

RECURRING COST DATA

UNIT COST

7.36

REFERENCE YEAR 1971. TEST CASE

PN NAME START DEVL YRS SUST SS SO RS RD RECURRING OR FIXED ITEMS

1 -MA:PLA 1984. 29748. 6. 1360. 4 13 3 4 187. 440. 335. 321.
2 MAPLSU 19S4. O. 0. O.. 1 0 4 4 133. 405. 438. 410.

4 4 1. 2. 3. 4.
3 *':L[(N .1960. 29748. 6. 1360. 4 13 3 4 187. 440. 335. 321.
4 -:!LUSU !o~Oo. O. 0. 0. 1 0 4 R 106. 430. 780. 1108. 1108. 1002. 678. 328.
5 SPA-SE 1-)77. 13018. 7. 716. 5 13 4 4 128. 303. 238. 223.
6 SP?':SU 1977. 0. 0. 0. 1 0 5 10 96. 389. 709. 1006. 1006. 1006. 1006. 910. 617. 297.
7 i.'J '147. 4804. 7. 283. 5 8 4 4 172. 406. 308. 295.
8 ::'iuP 1974. 0. 0. 0. 1 .0 5 8 56. 227. 420. 594. 594. 539. 368. 175.
9 N&f[ 1977. 4804. 7. 283. 5 6 4 4 172. 406. 306. 295.

10 MEjSUP 197j. 0. 0. 0. I 0 5 6 45. .181. 336. 431. 294. 140.
11 ,TO[; 1973. 4804. 7. 283. 5 5 4 4 172. 406. 308. 295.
12 ML-SUP 1973. 0. 0. 0. 1 0 5 4 33. 103. 116. 105.
13 FLANEO 1971. 0. 0. 0.. I 0 0 0 0.

1 5 1426. 1446. 827. 42. 1.
14 DEV 10 1972. 7553. 7. 557. 5 16 0 0
15 OEv 11 1973. 3140. 3. 143. 2 18 0 0

TOTAL 97617. 61526.
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TOTAL PROGRAM COSTS AND LAUNCH VEHICLE SCHEDULE

YEAR 1971. 1972. 1973. 1974. 1975. 1976. 1977. 1978. 1979. 1980. 1981. 1982. 1983. 1984. 1985. 1996. 1987. 19P.R. 1989. 1960.

1 M.-::?LA 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. Il2. 5310. 7833. 9446. 7005. 3592. 1 46.
7.

2 ~3?LSU 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 134. 407. '41.'.414.
7.

3 rFAiutN 0. 0. 0. 0. 0. 0. 0. 0. 0. 1912. 5310. 7833. 9446. 7005. 3592. 1360. 1360. 1360. 1360. Il2.
7*

4 MALUSO 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0: 106. 430. 780. 1108. 1106. 100;. 47h. 32;%
7* 7* 7* 7. 71

5 SPi('SE 0. 0. 0. 0. 0. 0. 584. 1716. 2682. 3179. 3701. 2670. 1523. 716. 716. 714. 716. 716. 716. 7,6.
7*

4 S-BASU 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 96. 389. 709. 1006. 1006. 1006. 1006. 910. 617. 297.
7* 7- 7* 7* 7* 7* 7.

7 xioU 0. 0. 0. 0. 0. 0. 0. 0. 215. 633. 990. 1298. 1678. 1224. 794. 283. 283. 283. 263. 243.
7*

d MEUSUP J. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 56. 227. 420. 594. 594. 539. 36½. 175.
7. 7* 7* 7. 7*

9 MD03 0. 0. 0. 0. 215. 633. 990. 1298. 1678. 1224. 794. 283. 283. 283.
7*

10 *ECSUP 0. 0. 0. 0. 0. 0. . 0. 45. 181. )36. 431. 294. 140.
7* 7* 7*

11 ME30 0. 0. 215. 633. 990. 1298. 1678. 1224. 794. 283. 283.
7*

12 MFOSuP 0. 0. 0. 0. 0. 0. 33. 103. 116. 105.
7*

13 PLOOED 1426. 1446. 827. 42. 1.
14 0tV 10 0. 330. 996. 1556. 1770. 211Ž. 1552. 896. 557. 557. 557. 557. 557. 557. 557. 557. 557. 557. 557. 557.
15 DEV 11 0. 0. 828. 1615. 971. 143. 143. 143. 143. 143. 143. 143. 143. 143. 143. 143. 143. 143. 143. 1'1.

51"M 1426. 1765. 2866. 3846. 3947. 4187. 4981. 5380. 6730. 8217.12209.13604.14796.13643.13314.1361.15348.1271. 471. 137.
FIxED 1800. 1('Sl. 15100. 1540. 1590. 1430. 16f0. 1740. 1800. 1870. 1930. 2010. 2100. 2700. 2310. 7430. 2160. 770(. 27n ,4. 3' .3.
ToTAL 3226. 3435. 4366. 5385. 5537. 5817. 6661. 7120. 8030.100(7.14139.15614.16896.151143.15628.16031.1740·.i56?11.l1hl15. c773.

LEVEL 3180. 3500. 3P50. 4230. 4650. 5110. 5620. 6180. 6800. 7480. 8130. 8940. 9830.:0510.11890.13080.14390.1583O.1741U.19133.

:'U0E 3166. 3320. 3906. 4584. 4655. 5022. 6156. 6715. 7500. 9269.12147.12591.13919.13792.13536.12928.1448l.l35.4.10726. &035.
53 ('69 Ck'i-T
CU·.50. O.D 5. 3649. 4697. 5760. 5691. 6258. 7285. 7760. 8804.11117.15543.16844.1e3e3.17461.17183.17218.19477.17122.12712. 9472.

('mS * 4264. SMOOTHING INTERVAL 1972. THRU 1990.

P 15500. +…---… 4… 4… … 4… +…-------------------------

'- K I I K K K K I K I- t , Ill' K,',* 

13500. --------- ……-----…-----…------ ----------- ------------- M …

K I K K I I I K. I'.Ji i i i 
L K K K K K K KjI IiI I K KI I 

V 11500. 4… 4----t……+ … 5 ----- ---- …-4-4……4

E K K K I K K K K K M"K K I I K K
L K I K I K K K ,,W, K . I K

I I I I I IK " I .I I I' I I I
I . I I I I I I I I ' I *I 'IO I K

.9500. … +--+ …… 4.1 ------… -…+ … -…- …-

7500. …--------------------------…------- ----- -+… … + … … +

-4 … --------- - -.- O ----------------------------- --- 4----
K I K K I I I K K K K K K 

F K I K K K I F F F F F K I K K
1500.…--------- *--F … … … ---- F-- - …----+… 4 … … 4 … 4 + … 4

71. 72. 73. 74. 75. 76. 77. 78. 79. 80. 81. 02. 83. 84. 85. 86.

YEAR
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till) UF [)ATA - JUB COMPLETE

JOB JOB PROGRAMMER
NO. TYPE NAME

A230 TEST GOLDEN

· CP JOB TIME (HMIN LINES JOB CPU ACCT PRIOR
NO. ORDER BEGIN EXEC PRINTED MIN. UNITS TYPE

MOXOZBB T3582 1097.38 903 0.52 0.14 N
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Appendix C

FLOW CHARTS

C. 1 DESCRIPTION

Flow charts are provided in this section for each of the major subroutines and the

main program MASTER. They appear in alphabetical order by subroutine name.

A short description of the purpose of each subroutine is provided in the program

listing in Appendix D. Subroutines AFRMT, INPUT, PLOT, and PACK were written

in 360 Assembler Language so a description of each subroutine appears in this section

rather than a flow chart.

C. 2 MAJOR SUBROUTINE CHARTS

The subroutine flow charts follow.

C-1



SUBROUTINE AFRMT

IDENTIFICATION

Subroutine AFRMT

Deck Name MOX02AT

Fortran IV subroutine coded in 360 Assembler Language

Written by R. E. Slye

PURPOSE

This subroutine converts a variable from integer to A format

USAGE

CALL AFRMT (I, X)

where

I is the name of the variable (may be one element of an array) in integer

format

X is the name of the result returned in A4 format
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YES

|YES

I

02

H

0
1C.

NO

SETUP MISSION MATRIX
BY YEAR

NM = NUMBER OF MISSION-
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SUBROUTINE INPUT

IDENTIFICATION

AL INPT Generalized Data Input Subroutine

360/Assembler Language

Written by R. E. Slye

PURPOSE

This subroutine provides for input of single-precision fixed and floating point numbers

and Hollerith information. Usage is particularly convenient inasmuch as no format

statements are required, and data may be loaded in any order irrespective of the

order in the calling statement.

USAGE

The calling statement is

CALL INPUT (5HALPHA, ALPHA, 4BETA, BETA, ... )

In the above, the Hollerith literals represent the external names of variables or arrays

as they should appear on data cards. The other arguments are the internal names of

the variables and arrays as referenced in the source program. It will become apparent

that by using the external names in addition to the symbolic location names, it is possible

to enter data for a variable on an input card without regard to its relative location in

the calling sequence of the program.
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ACCEPTABLE INPUT DATA FORMS

A. Floating Point General Form

Up to 9 decimal digits, with a decimal point

permitted at the beginning, at the end or between

two digits. A preceding plus or minus sign is

optional. A decimal exponent preceded by E+ or

+ or - if negative may follow. If no decimal

point appears, the exponent is mandatory. The

magnitude of the number must be between the

approximate limits of 10- 7 5 and 10

B. Decimal Integers General Form

The magnitude of the number must be less than
31

2. A preceding plus or minus sign is optional.

C. Hollerith Information General Form

17.

5.0

-. 0003

5.0E3 (5.0 x103 )

5.0E+3 (5.0x103 )

5.0E-7 (5.0 x10-7 )

Examples

3

+1

-28987

Examples

Any number of characters, including blanks.

The number of characters is specified by writing

nH preceding the Hollerith information. n is

the number of characters in the block following nH.

14HTHIS IS A TEST

6HALPHA

RULES FOR PREPARATION OF DATA CARDS

Blanks are ignored except within Hollerith data fields.

Data must be contained within card columns 1 through 72.
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It is not necessary that variable names on the data cards appear in the same order

as those in the calling sequence. The routine will search the list for the name and

its core location.

Individual data items are separated by commas.

An equal sign separates the name of a variable and its first data item.

A comma separates the end of a data set and the next variable name.

A data input record is terminated by an asterisk (*).

It is not necessary to input a data set for each name in the calling sequence.

Elements of an array may be skipped by writing consecutive commas - i. e., no data

between the commas; or by singly subscripting the array name. Double subscripting

is illegal. Thus, if it is desired to input data into a three-element vector V, one

could write:

V = 2.79,,1.32

No data would be entered into V(2). What was originally there remains there.

Alternatively, the above could be written:

V(1) = 2.79, V(3) = 1.32

Special Feature. The card image is normally written on the system output unit, tape 6,

prior to being processed by the routine. If an N is punched in column 73, the card will

not be listed. If column 73 contains a C, the card is treated as a comment only; i.e.,

it is not scanned for data. If the card contains CE in columns 73- 74, the card will

be treated as a comment card, and a page will be ejected.
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EXAMPLE

If the following call statement appeared in a FORTRAN program,

CALL INPUT (1HA, A, 1HB, B, 1HC, C, 1HD, D, 1HP, P, 1HR, R, 1HS, S)

the input cards could be punched as follows:

A = 3.14159265, B = 707, C = 1870, 1st card

D = 1., 2., 3., 4., 5., 6., 7., 8., 9., 2nd card

R(2) = 3, R(5) = 74., 42, 3rd card

F = 22HTHIS IS A CHECKOUT RUN* 4th card

Note that D must be dimensioned at least 9,

R dimensioned at least 7 and P at least 6.

Also R(1), R(3), R(4), and R(6) are unchanged.

Even though S appears in the CALL statement, it is not

necessary that it appear on one of the input cards. The

* on card 4 signifies the end of the data record. This

means that the routine will return control to the calling

program.

RESTRICTIONS

The following errors will be detected by the subroutine. A diagnostic message and

the card in error will be permited on the system output unit, tape 6.

1. Name on data card exceeds six characters.

2. Name on data card does not appear in the calling sequence.

3. Punctuation errors.

4. Name on data card begins with a non-alphabetic character.

5. Decimal or integer data out of range.

This subroutine may be used for reading double precision numbers; however, only the

high order part of the number will be loaded. To clear the low order part of the

number, write

DWORD = 1., 0,
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ADDITIONAL INFORMATION

1. A slash (/) on adata card (not in an H field) indicates that information to

the right of the slash is not to be scanned for data. Therefore, these columns

may be used for comments.

2. In addition to the above means for entering Hollerith information, Hollerith

may also be entered by enclosing it in apostrophes, i.e., P = 'THIS IS

A CHECKOUT RUN'

3. Floating point and integer data may be repeated into consecutive locations

by use of the letter X followed by the data; i.e.,

D = 1., 4X2., 3.,

is equivalent-to

D = 1., 2., 2., 2., 2., 3.,

4. Alphanumeric data may also be repeated. The use of the letter X is

optional. For example, to set an array dimensioned 18 to blanks, write

TITLE = 18' ',

If the alphanumeric field exceeds 4 characters, only the last word will

be repeated. For example,

DATA = 3'ABCDEF', will result in

ABCDEF EF EF

5. If a name on a data card is not followed by an equal sign, it will be retrieved

from the calling program. For example, if in the calling program, X and

ALPHA are dimensioned at least 2, then the following data card

X = 3.1, ALPHA(2),

will result in the current value of ALPHA(2) being stored in X(2).
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As an additional example, suppose that the calling FORTRAN program

has the following sequence:

LOGICAL

TRUE = .TRUE.

FALSE = .FALSE.

CALL INPUT(...,'OK', OK, 'TRUE', TRUE,
'FALSE', FALSE, .)

Then a data card written as follows,

OK = TRUE,

will result in the input of logical data to the program.

6. If a comma is omitted from a data card, a warning will be written on the

system output unit and execution will continue. However, for any other

type of error, execution will be suppressed, and the remaining data cards

will be scanned for errors.

7. This subroutine will accept data cards punched on either a 026 for 029

keypunch.
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SUBROUTINE PACK

IDENTIFICATION

Subroutine PACK

Deck Name MOX01PK

Fortran IV subroutine coded in 360 Assembler Language (also COMPASS coded for

the CDC). Written by R. E. Slye

PURPOSE

This subroutine is used to p)ack an array of integer or logical data into a smaller array

in a packed binary format.

METHOD

The unpacked (source) data is treated as an array of unsigned integers. The integer

words are truncated on the left and only the N low order bits are retained. The N

low order bits are then placed sequentially, left adjusted, in a packed array word

until that word is filled. Packing then continues into the next word, etc., until the

source data is exhausted.

Since a storage word contains 32 bits, a packed word may contain 32/N data items.

Note that since only the N low order bits are retained, the largest integer item that

will be represented correctly is 2N - 1. For example, if N - 4, the pack(:d items

will represent digits from 0 to 15. For a larger integer, the packed item will in

effect be the modulus of the source item.
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USAGE

This subroutine has three entry points. The three entries are PACK, UNPACK, and

ITEM. To pack data, the Fortran call statement is

CALL PACK (L, M, I, N)

where

L is the name of the array containing the source data.

M is the name of the array containing the packed data.

I is the number of data items in L.

N is the number of low order bits to be retained.

The array L should be dimentioned I.

The array M should be dimentioned [(I-1)/[32/N]J + 1, where [ ] denotes integer part

To unpack data, the Fortran call statement is

CALL UNPACK (L, M, I, N)

where the arguments are as listed above.

I may be less than the actual number of items in the packed array.

Packed data in the array M is unpacked and placed right adjusted in the array L.

(The unused high order part of the word is cleared.)

The third entry point to the routine may be used to recover a single item from the packed

array M. It is called by the Fortran statement

J = ITEM (M, I, N)

'I'lie ItII il.len in the( Ilacke(I aurray M iH r(eturned to the c;lling i)rogra:m.
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ADDITIONAL INFORMATION

If [32/N] is not an even integer, some low order bits in a packed word are unused.

For example, if N = 6 the word may contain 5 items and the last 2 bits are unused.

The 6th item will then start at the beginning of the 2nd word.
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SUBROUTINE PLOT

IDENTI FICATION

UM PLOT, Drawing of Graphs by Use of the Printer

360/Assembler Language

Ames Modification of SHARE Library Routine UM PLOT

PURPOSE

This subroutine is used for the purpose of drawing plots, along with the printing of the

usual type of numerical output, by use of the printer.

PRELIMINARY REMARKS

Several changes have been incorporated in the FORTRAN IV version of UM PLOT.

The maximum width of the plot has been increased from 101 columns to 119 columns.

The original program included entries for use in SAP and MAD coded routines, whereas

the present version may be entered only from FORTRAN IV or MAP coded programs.

METHOD

A region of core is treated here much as a piece of graph paper. This region of core

is called the "image region." The image region is cleared, and then a grid, consisting

of I's and -'s, with +.s at grid intersection points, is formed. The program will place

any given BCD character at the appropriate place in the image region, corresponding

to an ordinate - abscissa pair. Each point is written in the image region independently

of those previously written, and so data to be plotted need not be sorted. Any number

of points (consistent with the specified size of the image) may be plotted, with any

liollerith plotting character whatever. Points which fall on previously plotted points

replace the latter, and points which fall on a grid line replace the grid line character.
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Points which lie outside of the specified grid limits are not plotted. When all desired

points have been placed in the image region, the latter is written out onto a standard

BCD tape (i.e., tape 6, 7, 9, or 11) for subsequent printing.

USAGE

This subroutine has four main entries and two auxiliary entries. The four main

entires are PLOT 1, PLOT 2, PLOT 3, and PLOT 4. Each performs a specific

function, and normally they are taken in the order listed above. Exceptions to the

normal sequence are discussed below. The two auxiliary entries are OMIT and

PLTAPE. The first of these is used for the purpose of causing portions of the grid

to be deleted, and the second is used if it is desired to output on a tape other than

logical tape 6.

Each of the entries is discussed below in detail, following which the calling sequence

arguments are defined. It may be noted that the four main entries can be taken by

use of either a standard CALL statement [e.g., CALL PLOT 1( )] or an arithmetic

statement [e.g., R = PLOT1( )]. The advantage of the latter is that if certain error

conditions arise, they can be detected by interrogation of R, whereas the programmer

has no way to detect an error condition if the CALL type entry is used. The details

concerning error conditions and the interrogation of R will be found in Section D

to follow.

A. The Four Main Entries

CALL PLOT 1 (NSCALE, NHL, NSBH, NBL, NSBV)

or

R - PLOT 1 (NSCALE, NHL, NSBH, NBL, NSBV)
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This entry is used to set up grid spacing and the total length and width of the graph.

The location of decimal points, and the scale factors (powers of 10) for values of the

ordinate and abscissa to be printed along the axes of the plot are also specified. If

both standard grid and standard scale factors are desired (to be described subsequently),

then this entry need not be taken. If several plots are to be printed, all having the same

scale factors and grid specifications, then this entry need only be taken one time.

CALL PLOT 2 (IMAGE, XMAX, XMIN, YMAX, YMIN, IDIM)

or

R = PLOT 2 (IMAGE, XMAX, XMIN, YMAX, YMIN, IDIM)

This entry clears the image region and prepares the grid lines of I's and -'s, with 4-'s

at grid line intersection points. It establishes internally formula for computing the

location in the image region that corresponds to a given abscissa - ordinate (Xi, Yi)

pair, based on maximum and minimum values as entered through the calling sequence.

CALL PLOT 3 (BCDI, X, Y, NDATA)

or

R = PLOT 3(BCD, X, Y, NDATA)

This entry causes a specified Hollerith plotting character to be placed in the appropriate

place in the image region for each of the abscissa - ordinate pairs, which are stored

in arrays X and Y. This entry may not be taken unless entry PLOT 2 has been taken

previously. This entry may be taken repeatedly, if desired, in order to write several

sets of data in the image region before it is read out on tape.

CALL PLOT 4 (NCHAR, LABEL)
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or

R = PLOT 4(NCHAR, LABEL)

This entry causes the contents of the image region to be written out on logical tape 6

(unless a different tape has been specified by use of the entry PLTAPE, discussed

later). The topmost line of the graph will appear one space below the last line

previously printed. The ordinate label is specified, and it will appear to the left of

the graph. Abscissa labels may be printed above or below the graph by use of standard

printout statments. The entry PLOT 4 can be taken repeatedly to obtain several copies

of the same graph, if desired. The entry PLOT 2 must have been taken at least once

prior to the entry PLOT 4. It is permissible to alter a graph (in the image region) by

use of the entry PLOT 3 and then print the result using PLOT 4, without returning to

the entry PLOT 2.

B. The Arguments For The Four Main Entries Are Described Here

Note that certain of them may be either integers or floating point quantities, as for

example NHL (integer) or HL (floating equivalent of NHL).

NSCALE is an array of dimension 5 that supplies the subroutine with grid and

scale factor information

NSCALE(1) = 0, standard grid and scale factors (see note (a), to follow)

• 0, grid and scale factors are as defined in NSCALE (2) - NSCALE (5)

NSCALE(2) = I, scale factor such that printed values of the ordinate are 10I times

the actual values

NSCALE(3) = J, J digits will appear to the right of the decimal point in printed

ordinate values (J < 8)

NSCALE(4) = K, scale factor such that printed values of the abscissa are 1 0 K times

the actual values
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NSCALE(5) = M, M digits will appear to the right of the decimal point in printed

abscissa values (M< 8)

NHL (or HL) is the number of horizontal grid lines (NHL > 0)

NSBH (or BH) is the number of spaces between horizontal grid lines

(NSIH > 0)

NVL (or VL) is the number of vertical grid lines (NVL > 0)

NSBV (or SBV) is the number of spaces between vertical grid lines

(NSBV > 0, and NSVB*NVL - 119)

Note (a). Standard scale factors correspond to values of I, J, K, and M of 0, 3, 0, 3,

respectively. A standard grid is available which is 101 columns wide starting at

column 13, and 51 lines long. It has 10 vertical grid lines and 5 horizontal grid lines,

with 10 spaces between both horizontal and vertical grid lines. If both the standard

scale factors and standard grid are desired, then the PLOT 1 entry need not be taken.

It should be noted, however, that if PLOT 1 has been entered for the purpose of setting

up nonstandard conditions, then the latter prevail until PLOT I is reentered with

different arguments.

Any combination of vertical and horizontal grid lines may be specified, but the vertical

grid always starts at column 13. It may extend as far to the right as column 132. The

length of the grid is limited only by the dimensions of the image region in core.

Note (b). Integers are printed for the ordinate and/or abscissa scales if J < - 1

and/or M-- 1.

Note (c). If a scale factor is such that overflow or underflow would occur, then the

scale factor is treated as zero. The subroutine may shift abscissa scale printout in

order to accommodate all of the desired numbers. If the value of an ordinate or

abscissa is too large to be printed in the allowed space to the left of the graph it will

be truncated from the left.
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IMAGE (or AIMAGE) is an array, dimensioned IDIM, which is used as the

image region by the subroutine

XMAX is the value of the abscissa at the rightmost grid line

XMIN is the value of the abscissa at the leftmost grid line

(XMIN < XMAX)

YMAX is the value of the ordinate at the uppermost grid line

YMIN is the value of the ordinate at the lowermost grid line

(YMIN < YMAX)

IDIM is the dimension of the array IMAGE, where IDIM = N*(NSBH*NHL+1)

and

K
N = - rounded up for the IBM 7094, or

6

K
N = - rounded up for the IBM 360

and where

K = NSBV*NVL+1

(The square brackets in the formula for N signify "integral value.")

Note (d). Set IDIM equal to at least 867 for the standard grid. (1326 for 360).

BCD is the Hollerith plotting character, any character whatever (see

note (e), to follow)

X is the array (or single location) that contains the abscissa of the points to

be plotted

Y is the array (or single location) that contains the ordinates of the points

to be plotted

NDATA (or DATA) is the number of points to be plotted (NDATA > 0)
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Note (e). The plotting character may be loaded into cell BCD by use of a DATA

statement, that is,

DATA BCD/1H*/

or, alternatively, it may be entered as a Hollerith literal in the PLOT 3 entry state-

ment, for example,

CALL PLOT 3 (1H*, X, Y, NDATA)

(The arithmetic statement entry R = PLOT 3 ( ) may not be used in the latter case.)

Note (f). If it is desired to write a single point at a time into the image array, set

NDATA equal to 1.

N CHAR (or CHAR) is the number of Hollerith characters, including blanks, in

the ordinate label (N CHAR _ NHL*NSBH+1)

LABEL is an array which contains the Hollerith characters that constitute the

ordinate lable to be printed along the leftmost grid line. (See note (g), below)

Note (g). The ordinate label can be entered in array LABEL by use of the DATA

statement, that is,

DATA (LABEL (J), J = 1, 3)/17HbbbORDINATEbLABEL/

Alternatively, it can be loaded as a Hollerith literal in the PLOT 4 entry statement,

for example,

CALL PLOT 4 (17, 17HbbbORDINATEbLABEL)
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(The arithmetic statement entry, R = PLOT 4 ( ), may not be used in the latter

case.)

R (See Section D, to follow)

C. The Two Auxiliary Entries and Their Arguments

CALL PLTAPE (NTAPE)

This entry is used, prior to PLOT 4, if it is desired that the output be on a tape other

than tape 6. Here, NTAPE is the tape number upon which the output is to take place

(7, 9, or 11). The output tape number remains as set by this entry until PLTAPE is

called again with a different value for NTAPE.

CALL OMIT (NARG)

This entry causes certain portions of the graph to be deleted. It is taken prior to the

entry PLOT 4. The settings for NARG are tabulated below

NARG Effect

1 Numerical values of the abscissa
are not printed

2 Numerical values of the ordinate
are not printed

3 Combines the effect of NARG = 1
and NARG = 2

4 The complete bottom horizontal
grid line is deleted

5 Combines the effect of NARG = 1
and NARG = 4

6 Combines the effect of NARG = 2
and NARG = 4

7 Combines the effect of NARG = 1
NARG = 2, and NARG = 4
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D. Error Conditions

If arguments are incompatible with certain restrictions, then the message

(PLOT 1, or
IMPROPER ARGUMENT PLOT 2,

etc.

is printed, thus indicating the entry where the improper entry appears. If such errors

occur in PLOT 1 or PLOT 2, subsequent entries into PLOT 3 and PLOT 4 are deleted

with no further comment. The argument restrictions are

NHL >0

NSBH > 0

NVL >0

NSBV > 0

NSBV * NVL _- 119
XMAX > XMIN
YMAX > YMIN

BCD must be a single left-adjusted Hollerith character

If the user attempts to execute PLOT 3 or PLOT 4 without having previously executed

PLOT 2, (or without execution of PLOT 2 subsequent to the execution of PLOT 1),

the comment

NO PREVIOUS PLOT 2

will be printed.

If the arithmetic statement (rather than the CALL statement) is used for the four main

entries, then the user may take appropriate action in the case of such errors as would

lead to the printouts described above. An error in the arguments, or one due to the
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unsuccessful completion of ;n earlier entry, will cause a + 1.0, + 2.0, + 3.0, or

+ 4.0 to be loaded in cell R for entries PLOT 1, PLOT 2, PLOT 3, or PLOT 4,

respectively. Cell R contains + 0.0 if no error condition arises. The user simply

tests R following each attempt to enter the subroutine via PLOT 1, PLOT 2, PLOT 3,

or PLOT 4.

If any points are not plotted by PLOT 3, then the number - 3.0 will be found in R.

This might arise if points lie outside the stated minimum and maximum limits of the

ordinate and abscissa, and need not be considered an error.
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Appendix D

PROGRAM LISTING

D. 1 DESCRIPTION

A compile-and-save Fortran listing of each major subroutine in the optimal assignment/

budget smoothing program is included in this section. Storage requirements for each

subroutine are listed on the output along with the code name under which the subroutine

was saved. Total storage requirements are listed at the beginning of the sample case

presented in Appendix B. Comment cards describing the logical function of each sub-

section and defining any variables whose names are not mnemonic are liberally distri-

buted throughout the deck so that new users may readily become familiar with the

programs.

Subroutines INPUT and PLOT are stored for general NASA use. Therefore, no listing

is included here; however, a description of each is provided in Appendix C for com-

pleteness. Subroutines AFRMT and PACK are written in 360 assembler language, so

the listings are provided in that language.

Labeled common blocks were used for storage whenever possible to avoid long argument

lists for each subroutine. These blocks are found at the beginning of each listing. Sub-

routine ASSIGN lists all subroutines in which each common block appears. The block

labeled SCRACH stores variables only required in that subroutine or related sub-

routines, so these storage locations may be used for storing different variables

in the next subroutine. All other labeled common blocks contain variables

used by the same name in ,several subroutines.

The listings are presented in alphabetical order according to subroutine name for easy

reference. The main subroutine is listed under the name MASTER.
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D. 2 COMPILE-AND-SAVE LISTING

The compile-and-save listing follows.

SYMBOL TYPE ID AODR LENGTH LD 10
EXTERNAL SYMBOL DICTIONARY

AFRMT SD 01 000000 000040

LI)C URJECT CO(IDE

000000
000000
000000 5020 DOIC
000004 9812 1000
000008 5810 1000
OOOOOC 4E10 F038
000010 F332 2000 Fl
000016 96F0 2003
OOOOIA 4110 0004
00001E 95F0 2000
000022 4770 F032
000026 9240 2000
00002A 4120 2001
00002E 4610 FOIE
000032 5820 DOIC
000036 07FE
000038

03D

ADORI AnDR2 STMT

2
00O1C 3
00000 4
00000 5
00038 6

00000 0003D 7
00003 8

00004 9
00000 10

00032 11
00000 12

00001 13
001E 14
DOOOC 15

16
17
18

SOURCE STATEMENT

AFRMT CSECT
USING *,15 REG 15 FOR BASE
ST 2,2810,13) SAVE REG 2
LM 1,2,0(11 LOAD ADDRESSES OF ARGS TO REGS 1-2
L 1,0(0,11 DATA TO REG 1
CVD I,WORK CONVERT TO DECIMAL
UNPK 0(4,21,WDRK+513) UNPACK 4 DIGITS
01 312)1,XFO' INSERT ZONES
LA 1,4

LOOP CLI 012)tC'0' SCAN OUT LEADING ZEROS
BNE RETURN
MVI 0(21,Ct I INSERT BLANK
LA 2,110,21 BUMP POINTER
BCT 1,LOOP LIMIT TO 4 CHARACTERS

RETURN L 2,28(0,13) RESTORE REG 2
BR 14 RETURN

WORK DS O
END
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CROSS-REFERENCE

LEN VALUE

00001 000000
00004 00001E
00004 000032
00008 000038

DEFN

0001
0010
0015
0017

REFERENCES

0014
0011
0006 0007

NO STATEMENTS FLAGGED IN THIS ASSEMBLY
32 PRINTED LINES

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTNCAL
VARIABLE OPTIONS USED - SIZE=(126976,245761

IEW0000 NAME MUX02ATIR)
*e**MOXO2AT NOW REPLACED IN DATA SET

DEFAULT OPTIONIS) USED

SYMBOL

AFRMT
LUOIP
RETURN
WORK
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0001 SUBROUTINE ASSIGN
C
C THIS PROGRAM GENERATES THE LEAST COST ASSIGNMENT OF LAUNCH
C VEHICLES TO SPACE MISSIONS. A BRANCH AND BOUND TECHNIQUE IS USED
C TO( PEtOllCF THE COMBINAT(IRIAL COMPLEXITY OF THE PROBLEM. SEVERAL BRANCHES
C APF CRFEATED AT EACH NOIIE. OINE OF THE BRANCHES EXCLUDES THE NEXT
C COtT ANI) THE OTHER, ASSIUME EXPENDITURE OF A NUIN-RECURRING COST
(.C WUIIIH 1-7 YEARS ()F SUSTANING COST ADDED AT EACH NODE.
C PENALTY FUNCTIONS ARE USED TO SHARPEN THE LOWER BOUND.
C ****ilIS VFRSION USES RATE EFFECTS IN RECURRING CDSTS****
C***$*TIIIS VI-RSION INCORPORATES PAD COSTS AND REIISABLE PARAMETERS******
C

0002 IDOIIILE PRECISION NAME
0003 REAL NPERPD
0004 LOGICAL EXT,ACCL
0005 INHTGER*2 YDPL,NSYR ,NSFX,NRFX, NYRSST,NSTRFX ,NPROG, KPROG,KODE,

I NYRSFX ,KO)EM ,KODESP NU,NBY,MOI)E NOB, FIN I SH, NSTG,NFML ,NFMU,KODS,
2 MASLARS,LABFLABI,LSA,NYS,KODEFLST,MST,IST,JST,KSTVEH,NYD,
3 NMULT ,NONREC,I S,MAT,LYR, LETT,LYD,M I N,NVS,MRV,NRP,NYP,KODEP,
4 IVEHA,NTRIPNPLStNRHRMR,NPSTGNPAD,NPFAM,NFSNPINTL ,NPINTU,MAPS,
5 MAPFAPI ,KDUT,LTR,KOODEVNINTYR,NTGYTRMAF,MAIC

C
C STORAGE FOR TCOST, ASSIGN, AND MASTER AND SMOOTH,DATINS

0006 COIMMIN/SAVFR/ RFIX)I Z12,84)
C STORAGE FOR DECISN, MATCH, PRINT AND ASSIGN,DATINS

U0007 CIIMMIIN/SAVIMP/ NFAM,KFLAG,FAM(30),KODEF(30 ,FMNR(30 ,FMSUS301),
IJST(30),YO)F130),LSA140t, NRI40) ,NYSI40),DINT 40,5SINTI40 ,KST (40)
2 YI)I40() ,Yi)Si40),I ST140)FMSLS130,2) ,SUSLS(40,21 ,SINTLS(40o,2,
3 LST( 30,5) YDPF(30),51 ,MSTI30, 10) ,YDPS(30,10)

C STORAGE FOIR ASSIGN, STGNUIM, AND REUSE,OATINS, COMPARE,MASTER
00O CIIMMIIN/SAVSAR/COROPJ(I3),SRJ13,31,NU140),NBYI401),NOI40),tRINT140J,

I PLCINT1401,XLT(41I, PLCT(40),lJPPI40 ,TATI40 ),TAMT50sOSR140,3),
2 MUDE140,3)1,PLC140,3

C STORAGE FOR MASTER,ASSIGN,DECISN,STGNUM,SMOOTHAVAIL,MATCH,PRINT,CAPABL,
C AND) OUTPUT AND PDCSTI,I)ATINS, COMPARE,TCOSTS

0009 COMMON/SAVE1/ FINISHNSTG,NCI,ILY,LABF(301,LABS(40),LABI(401,
I NFML(401,NFMU4)0,KK ODS(40),STS(41),STG(401,VLRI50),WPR( 50,
2 RPLMI50),MAS4O0,31, RXD(12,501

C STORAGE FOR MASTER,ASSIGN,SMOOTH,TCOST,OUTPUT,SHIFTCONSTR,DATINS
0010 COMMON/SAV2/EXT,ACCL, KNSG,KNFAM,KNCI ,KNP,KNMIS,JFLAGTREF,NCSTR,

I PMAXPMIN,ISTRT,IFIN,MtAXITRMITRKODESP(6),TITLEI O),LEVEL(201,
2 CNTRVLI201,FIXED20),KODEMN50),NSYR(501,NSFX1501 ,NAME(561,
3 YDPL(56),NRFX(501,NYRSSTI84INST RFX(841,NYRSFX84) ,SUS(84),C184)

4. Ri84), S(1841,C51901,NPROG(901,KPROGI90, KODE(901
C STORAGE FOR ASSIGN,CHUO(Z,LBOUND,DECISNPADCSTCAPABL,STGNUIJMMASTERSMCOTH,
C PRINT, REVALUTCOST, VEHREC ,MATCHI,DATINS, COMPARE

0011 COMMUN/SAV3/GRODGUESS,LPtNSOLMSO LSOL NPMOS,NMI SNSPR,NPERPD 3 01
I PAD1301,LTR(50),PLRI50 ,RDIST156,4),ALP114,601

C STORAGE FOR ASSIGNPDCSTCAPABLDECISNMATCHPRINT,STGNUMDATINSCOMPARE
0012 COMMUN/SAV4/ MAF13031), MAIC1403)1,

5 NPAD(2,60),NPFAMI30,5),NPINTLI30 ,5),NPINTU{30,5)t
1 NFS140,4),NPSTG(30O0llNAPSI30tOlO)MAPFI3Ot,10)MAPIl30O,10)
2 PFAMH(30,5,2),PFAMS(30,5,2),PINTS30,5,21 ,PSTGD130,10,2)t
3 PSTGSI30,10,2)

C STORAGE FOR ASSIGN,CAPABL, AND AVAIL,DATINS
0013 COMMl)N/SVACAV/ KNV,NUPT,KOUEP 301,RPLO 40),IVEHA 501 NTR IP50),

1 NPLS(50O),NRRI50) ,MR (501 ,NVS(60),MRVI 6 0 ) ,NRP ( 6 0 , B I 601,B2 (60
2 B3(60),B4(60),KODEV(60),NYP(2,60),VM(2,60)

C ST7URAGE FOR MASTERCHOOZ,ASSIGN,STGNUM,PADCST,LBOUIND,REUSE,VEHREC,
C OU PTIT AVAIL,CAPABLMATCH,SMOOTH,DECI SN,PRINT,DOAT IMS,COMPAREREVALU,TCOSTS

0014 COMMtN/SAVALL/LCK,SLO,NMtNEXD,NV,NUMD,MYRS,LZOPTI B) NYD146)MAT146
1), SIIST4h6),DS1461 ,LYDt461 YD46),ISI 102)1 ,LYR1252) ,LETT(250),
2 MIN(250),YRLM(25I0)VEH4,60),NONREC(I12,20) tNMULTI60,50}

C TEMPORARY STORAGE FOR ASSIGN,CHOOZtSTGNUMLBOUNDOVEHRECtAVAILPADCST
C OAT INS, COIMPARE

0015 CIMMUN/TFMP/VNM 2 ,250)1, IFLAG,K I ,NEXT,LOUT SAVS( 40) ,KW T(401,
I NINTYR(40,20) ,NTGYTR 40,20,2 ),RECUR 60,202 )

C OVERLAY STORAGE
0016 COMMON/SCRACH/ IPIV,IG,MHODX 3,NFXI4) ,NPFAXIS),LSX(51)NPINXL(51t

I NPINXUII5),NPSTXIIOI,MSXIIO),LZI20),PBI501,MISN(50,201,DUMI 1382),
2 RCOST601),RXM(501,11,KNSP,KLCK,IM,DUMM14192)

0017 NEXID = 0
0018 IFLAG = 0
0019 KFLAG = 0
0020 IFIFINISH.GT.11 GUESS = 1.75*GUESS
0021 IFIFINISH.GT.1I GO TO 17
0022 KNV = 100
0023 11 NSTG = 0
0024 NFAM = 0
0025 NCI = 0
0026 NMIS = 0
0027 NSPR = 0
0028 NUMD = 1
0029 NP = O
0030 NV = 0
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FORTRAN IV G LEVEL 1, MOD 4 ASSIGN DATE = 71312 17/22/36

C LCK = LEARNING CURVE KODE; = I IF HAVE LEARNING CURVE EFFECTS; =0 IF NONE
0031 LCK = 0

C
0032 CALL DATINS

C
0033 IF(MYRS.EO.O) RETURN
0034 IF(IM.LT.O) GO TO 3000

C
C **SET UP MISSION MATRIX BY YEAR***

0035 NM = 0
0036 DO( 4 1 = I,NMIS
0037 DO 4 J=l,MYRS
0038 IFIMISNII,J).EQ.O I GO TO 4
0039 NM - NM + 1
0040 YRLM(NMI= FLOATIMISNII,JII * PBII)
0041 LETTINM)= I
0042 LYRINM) = J
0043 4 CONTINUE

C
0044 3000 IF(GCJESS.GT.I.O0 GO TO 3005
0045 GUESS = 1.0E15

C
0046 3005 CALL CAPBLI

C
0047 16 WITE(6,2001II NSTG,NV,NFAMNNCI,NPtNMISMYRSILY,GUESS,NOPT,NSOL,

I (,RU, CIIR
0048 IF(LCK.EO.O) GO TO 17

C- CALtCtLATE EXPONENT FOR LEARNING CURVE
0049 AIIG? : AtIlG12.)
(oJ0,O IF- I I(.LT.O) Gl; TOI 81)30
G 1)51 DO 660 I=I,NSIG
f0fW,2 Oll 660 J= 1, 3
0053 I): I MIII)F I I ,J.FO..AIND.PLC( I ,JI.GT .. 001

IPLCII,JI = ALOG(PLCII,J)I/ALOG2
0054 660 CONTINUE

S0.55 8030 I-(III.LT.O.OR.NCI.EQ.OI GO TO 17
0056 00 680 I=1,NCI
0051 IFIPLCINTI).GT..OOII

IPLCINT(II = ALOGIPLCINTII))/ALOG2
0058 680 CONTINUE

C
0059 17 IF(NUMOD.EO.O) GO TO 305

C

0060 CALL DECSNI
C

0061 IFIKFLAG.EO.II GO TO 1
C

0062 305 CALL AVAILI
C
C

0063 CALL STGNMI
C

0064 GUESSI = GUESS
C

0065 620 CALL CHOOZS
C

0066 IFINEXT.GE.SOO.OR.GUESS.LT....OI1 GO TO 2
C IFLAG = NUMBER OF TIMES CHOOZ HAS BEEN CALLEOD

0067 IFLAG = IFLAG + 1
C

006)8 CALL STGNMI
C

0069 GUESS = GUESSI
0070 IFIIFLAG.EO.OI GO TO 1
0071 IFIIFLAG.EO.1001 GO TO 2
0072 GO TO 620
0073 2 MYRS = 100
0074 1 KNSTG = NSTG
0075 KNFAM = NFAM
0076 KNCI = NCI
0077 KNP = NP
0078 KLCK = LCK
0079 KNMIS = NMIS
0080 KNV = NV
0081 KNSP = NSPR
0082 RETURN
0083 2001 Ff(RMAT (I7IHINUMBER OF STAGES,8X,15/19HONUMBER OF VEHICLESt6X1IS/

1 191HONIIMRFR OF FAMILIES,6X,15/2BHONUMBER OF INTEGRATION COSTS,12/
X 24HONItMBER OF PAD COMPLEXES,4X,12/
2 I9HONtUMBER OF MISSIONS,6X,1I5/16HONIJMBER OF YEARSt9Xt15/
3 17HOLAIJNCH BASE YEAR,8X,I5/15HOTUTAL ESTIMATE,F17.2/14HOOPTION N
4UtMBER, IIX,15/ 2OHONUMBER nF SOLUTIONS,SX,15/ 17HOINFLATION FAC
5T1Rl,12XF4.3/12HOCnRRELATION,17XF3.2)

0084 ENI)
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ASSIGN DATE = 71312

TOTAL MEMORY REQUIREMENTS 0008DE BYTES

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTNCAL,MAP
VARIABLE OPTIONS USED - SIZE=1126976,24576)

IEWOOOO NAME MOX02ASIRI
IEW0461 DATINS
IEW0461 CAPBLI
IEW0461 IBCUM=
IEW0461 DECSNI
IEW0461 AVAILI
IEW0461 STGNMI
IEW0461 CHOUZS
IEW0461 ALUG

DEFAULT OPTION/S) USED

MODULE MAP

CONTROL SECTION

NAME ORIGIN LENGTH

ASSIGN
SAVER
SAVOMP
SAVSAR
SAVE I
SAV2
SAV3
SAV4
SVACAV
SAVALL
TEMP
SCRACH

00
8EO
I8AO
2060
37C0
4788
5768
60E8
9270
90B8
07U8
118E8

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

RI)E
FCO
14RC
ASC
FC4
FFO
980
3188
848
3AIC
4110
6A60

ENTRY AOURESS 00
TOTAL LENGTH 18348

***oMOXOZAS NOW REPLACED IN DATA SET
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COMPILER OPTIONS - NAME= MAINOPT=02L INECNT=44, SOURCE,BCONOLISTNOOECKtLOADtNOMAPNOEOI TIDNO.
ISN 0002 SUBROUTINE AVAILI

C *** ADD AVAILABILITY TO VEHICLE CAPABILITY MATRIX***
ISN 0003 REAL NPERPO
ISN 0004 INTEGER*2 NVStMRVNRPNYPKODEPIVEHANTRIPNPLStNRRtMRKODEV,

I FINISH,NSTG,NFML,NFMUtKODS,MAStLABS,LARF,LABI ,VEHNMULT,NONREC,
2 NYD,lISMATLYRLETTtLYO ,MINtLTR

ISN 0005 COMMON/SAVE1/ FINISHNSTG,NCI,ILYtLABF(30),LARS(401,LABRI401t
I NFML(401,NFMU(40),KOOS(40),STS(411,STG(40I,VLR(50)tWPR(501,
2 RPLM(SO),MAS14093)1 RXO(12,50)

ISN 0006 COMM(IN/SAV3/GRO,GUESS,LPtNSOL,MSOL,NP,MOS,NMIStNSPRNPERP0( 30)1
I PADI301,LTRIOIPLRIOI50),RDISTI56,4),ALPI14,60I

ISN 0007 CO(JMON/SVACAV/ KNVtNOPT,KODEP(30 1,RPL0(40),IVEHA(50) NTRIP(50),
I (PLSIS0),NRR(50),MR(50I,NVSI60),MRVI601,NRPI60),BlI601,B2160)1
2 A31601,R41601,KlODEV160),NYP(2,60),VMH2,60)

ISN 0008 COt4MON/SAVALL/LCK,SLONMNEXO,NVtNUMD,MYRStLZOPT(B)tNYD(46)tMAT146
I) ,SUST(46),DOS461tLYD146)tYD146),1S 102),LYR12521,LETT(2501,
2 MIN1250)tYRLMI250)tVEH14,601,NONRECI120,20)tNMULT1601501

ISN 0009 COMMIJN/TEMP/ VNM12,250),IFLAGtLZ(60),tDLM(3603)
i; C

ISN 0010 00 39 J = I,NM
ISN 0011 KO = LYRIJ)
ISN. 0012 L = LETT(JI
ISN 0013 00 35 1 = I,NV
ISN 0014 LZ(I) = 0
ISN 0015 IF(IITEMIVM(II,ILI).EO.OI GO TO 35
ISN 0017 K = I
ISN 0018 IF(LTR(ILI.EO.2 K = I 6 NV
ISl 00ZO 00 36 M = 1,20
ISN 0021 IF(NiJNRECIK,MH.EO.OI GO TO 37
ISNl 0023 NO = NnNREC(KMH)
ISN 0024 IFfKt).LT.NYD(NO)) GO TO 35
ISN 0026 IFIKfl.GT.LYOnNO)) GO TO 35
ISN 0028 36 CONTINUE
ISfl 0029 37 LZIl) = I
ISN 0030 35 CONTINUE
ISN 0031 CALL PACKILZVNM(IIJhtNV ,11
ISN 0032 39 CONTINUE

C NM LESS THAN 181 FOR PRESENT FORMATS
ISN 0033 284 WRITE 16,40001
ISN 0034 DO 421 ITER = 1,4
ISN 0035 KNM = MINO(IITER*45,NM)
ISN 0036 K I &6 lITER - 11*45

ISN 0037 285 WRITE(6,4002) ILETTIJI, J = KKNNI
ISN 0038 DO 420 1 = 1,NV
ISN 0039 IA=VEHI11)
ISN 0040 IB=VEH(2,11
ISN 0041 IC=VEH(3,11
ISN 0042 ID=VEH14,1)
ISN 0043 00 286 J = KKNM
ISN 0044 L = J-K&I
ISN 0045 '286 LZ(L) = ITEMI(VNMII,JI,I 11
ISN 0046 HRITEI614100)I,STG(IA),STG(IB),STG(ICItSTGIIDI,(LZIJIt J-ltL)
ISN 0047 420 CONTINUE
(SN 0048 IFINM.LE.KNM) RETURN
ISN 0050 IF(IITER.EO.I) WRITE(6,40011
ISN 0052 IFIITER.EQ.2) WRITE(6,40031
ISN 0054 IFIITER.EQ.31 WRITE 16,40041
ISN 0056 421 CONTINUE
ISN 0057 RETURN
ISN 0058 4000 FORMAT IlHIt34X,51HV E H I C L E / M I S S I O N C A P A B I L I

I T Y/46X,30HII = POSSIBLE, O = IMPOSSIBLE)/IHO,43X,1012HI It
2 10(2H2 ),10(2H3 1,6(2H4 I/18H VEHICLE / MISSION,9X,4120H1 2 3 4
35 6 7 8 9 0 1,9H1 2 3 4 5//1

ISN 0059 4001 FORMAT(1H1/ 27X 1412H4 1,10(2H5 ),10(2H6 ),1OI2H7 ),lO(2H8 I,
I 2H9 /18H VEHICLE / MISSION,9X,9H6 7 8 9 0,4120H 1 2 3 4 5 6 7 8
29 0)//1

ISN 0060 4002 FOIPMAT I1HO,7X,14HMISSION NUMBER, 4X,4512)
ISN 0061 4003 FOJRMATIIHI/ 45X 136(2H1 I/ 27X,9(2H9 ),1012HO 1,10(2HI 1,

I 10(2H2 ),612H3 )/
2 18H VEHICLE / MISSION, 9X,4120H1 2 3 4 5 6 7 8 9 0 It
3 9H1 2 3 4 5//I

ISN 0062 4004 FORMAT IHI1/ 27X,45(2H I)/ 27X,412H3 It, 1012H4 It 1012HS I,
I 10(2Hh6 I 10(2H7 I, 2H8 / 1RH VEHICLE / MISSION, 9X,9H6 7 8 9 0,
2 4(20H I 2 3 4 5 6 7 8 9 0i//)

ISN 0063 4100 FORMAT IIH ,12,IX,4(A4,1XI, 2X, 451?)
ISN 0064 END

*e**s END OF COMPILATIONJ ******

I ?

!i
(17) OS/360 FORTRAN H DATE 71.312/16.53.56
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FBA-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE.1126976247 6) DEFAULT OPTION(S) USED

IEWOOOO NAME MOX02ALIR)
IFW0461 ITEM
IEW0461 PACK
IEW0461 IBCUM=

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY

NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME

AVAILI 00 7A8

SAVEI 7A8 FC4
$AV3 1770 980
SVACAV 20FO 848
SAVALL 2C38 3AlC
TEMP 6658 4110

LOCATION REERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION

358 SAVEI SAVEI 35C SAV3 SAV3

3h6 SVACAV SVACAV 364 SAVALL SAVALL

368 SAVALL SAVALL 36C TEMP TEMP

370 ITFM SUNRESOLVED 374 PACK $UNRESOLVED

378 IBCOM= SUNRESOLVEO 2C8 TEMP TEMP

200UO SAVALL SAVALL

ENTRY ADURESS 00
TOTAL LENGTH A7h68

.***MOX02AL NUO REPLACED IN DATA SET

117) OS/360 FORTRAN H DATE 71.312/16.30.41

COMPILER OPTIONS - NAME= MAINOPT=02,LINECNT=44,SOURCEBCDNOLISTiNODECKiLOAONOMAPNOEOITID,
ISN 0002 SUBROUTINE CAPBLI

C VEHICLE DATA IS INPUT
C THE ORIGINAL CAPABILITY MATRIX BETWEEN VEHICLE AND MISSION IS SET UP
C

ISN 0003 REAL ISP,LENT,NPERPD
ISN 0004 INTEGER*2 LTR,KOOEV,NVS,MRV,NRP,NYP,KODEP,IVEHA,NTRIP,NPLS,NRR,

I MR,NPSTG,NPAD,NPFAM,NFS,NPINTLNPINTU,MAPSMAPF,MAPItFINISH,
2 NSTG,NFML,NFMUIJKODS,MAS,LABS,LABF,LABI,VEH,NMULT,NONREC,NYD,
3 ISMAT,LYR,LETTtLYDMIN,MAF,MAIC

ISN 0005 COMMON/SAVEI/ FINISH,NSTG,NCI,ILY,LABFI30),LABS140),LABI(40),
I NFML(40),NFMUI40),KOOS140),STSI41),STG(40),VLR(0),WPR(501,
2 RPLMI50),MAS(40,31, RXD(12,50)

ISN 0006 COMMON/SAV3/GRO,GUESSLP,NSOL,MSOL,NPMOSNMIS,NSPRNPERPDI301,
1 PA)(30)1,LTRI50),PLRI50tRDIST(56,4),ALPI(4,601

ISN 0007 CIrMMON/SAV4/ MAF(30,31, MAIC(40,31,
* NPA012,60),NPFAM(30,5),NPINTL(30,5),NPINTU(3095),
I NFSI40,4),NPSTGI30O,10)MAPS(30,10),MAPF(30,10),MAPlI3O,10I,
2 PFAMD(30,5,2),PFAMSI30,5,2),PINTS(30,5,2),PSTGD(30,10,2),
3 PSTGSi30,10,2!

ISN 0008 COMMON/SAVALL/LCK,SLO,NM,NEXD,NVNUMD,MYRSLZOPT18),NYD(46),MATI46
11),SUSTI46),D546),LYYO46)),YD146),tS(I(2),LYR(2521,LETT(250),
2 MIN(250),YRLMI250),VEH(4,60),NONREC(120,20),NMIJLT(60,50)

ISN 0009 COMMUIN/SVACAV/ KNV,NOPTKODEP13O)tRPLOI40),IVEHAI50),NTRIPI50),
I NPLS(50),NRRI50),MRI50),NVS RV60NRP60),MRV60),NRP60 160),B2160),
2 3(601),B4(60),KOOEV(60),NYP(2,60),VM(2,60)

ISN 0010 COMMON/SCRACH/IPtIVlIGNPAXI2),NEH(41,NST141),THRT(41)tDIAMI41),
I TSL141),LENT(41),WTFU(41),WTINI41),1ISP41),MZ150),LZ(50),
2 NYPX(2)tDUM16369)

C
ISN 0011 IFIIV.LT.O0) GO TO 14
ISN 0013 D00 2 1 = 1,60
ISN 0014 ALPI(I,I) = .05
ISN 0015 ALPII2,I) = .20
ISN 0016 ALPI(3,11 = .50
ISN 0017 2 ALP14,I) = .25
ISN 0018 14 00 281 J = 1,61
ISN 0019 IFIIV.LT.O.AND.J.GT.KNV) RETURN
ISN 0021 IFIIV.LT.O.AND.IG.LT.0) GO TO 27
ISN 0023 IFIIV.LT.O) GO TO 15
ISN 0025 READI5,106 (INEHIt), =l,4) 1BJl)B2ZJl)9831Jl),R4Jl,KOV
ISN 0026 IFIKOV.EO.O) GO TO 5002
ISN 0028 KOOEVIJI = KOV
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ISN 0029 DO 16 K = 1,4
ISN 0030 16 VEHIK,JI = NEHIK)
ISN 0031 REAU15,108) NSX,MVXNPX, (NPAXII), 1=1,21,INYPXII), I-1i21, JKEY
ISN 0032 DO 17 I : 1,2
ISN 0033 NPA0II,J) = NPAXII)
ISN 0034 17 NYP(I,J) = NYPXII)
ISN 0035 NVSIJ) = NSX
ISN 0036 MRV(J) = MVX
ISN 0037 NRP(J) - NPX
ISN 0038 IF IJKEY.EO.O) GO TO 15
ISN 0040 READ 15,1141 (ALPIIIJII11,41
ISN 0041 15 DO 26 1 3 1,4
ISN 0042 IFIVEHII,JI.EO.O) GO TO 27
ISN 0044 DO 25 K = INSTG
ISN 0045 IF(VEHIIJI).NE.KOOS(K)) GO TO 25
ISN 0047 VEHII,J) D K
ISN 0048 GO TO 26
ISN 0049 25 CONTINUE
ISN 0050 26 CONTINUE
ISN 0051 27 NV = J
ISN 0052 IFIIV.LT.O.AND.IIP.LT.O.OR.NP.EO.OII GO TO 9007
ISN 0054 DO 9008 1 = 1,2
ISN 0055 IF (NPADOIJ)l.EO.O) GO TO 9008
ISN 0057 DO 9009 K = I,NP
ISN 0058 IF (NPADIIJ).NE.KODEP(K)) GO TO 9009
ISN 0060 NPAD(I,J) - K
ISN 0061 GO TO 9008
ISN 0062 9009 CONTINUE
ISN 0063 9008 CONTINUE
ISN 0064 9007 Cl = BI1JI
ISN 0065 C2 = B21J)
IS1 0066 C3 = 83(J)
ISN 0067 C4 = 84(J)
ISN 0068 DO 28 =I,tNMIS
ISN 0069 NMULT(J,I) = 1
ISN 0070 LZIII = 1
ISN 0071 IF IIVEHAII).EO.O.OR.IVEHA(I).EO.KODEVIJ)) GO TO 21
ISN 0073 GO TO 8024
ISN 0074 21 VLX=VLRi()-25573.
ISN 0075 IFIVLX.GE.C4-.01) GO TO 8024
iSjN 0077 WP=EXPICI-C2*VLX-C3/1C4-VLX))
shN 0078 IFIRPLM(II.LT.I..OR.IVEHAIII.NE.0) GO TO 23

ISN 0080 DO 22 JJ D 1,4
ISN 0081 JJJ = 5-JJ
ISN 0082 IFIVEHI(JJJ ,J).EO.O) GO TO 22
ISN 0084 LL = VEHIJJJ ,J)
ISN 0085 IFIRPLO(LLI.LT..001) GO TO 8024
ISN 0087 GO TO 23
ISN 0088 22 CONTINUE
ISN 0089 23 IF(WP.GE.WPR(I)I GO TO 24
ISN 0091 IFIWP.LE..o01.OR.WPR(II)/WP.GE.100.) GO TO 8024
ISN 0093 NMULT(J,I) = INT(WPR(I)/WP t .99)
ISN 0094 IFINMULTIJI).GT.NTRIP(I)) GO TO 8024
ISN 0096 24 IF INOPT.NE.3.OR.IVEHA(I).NE.OI) GO TO 28
ISN 0098 IFINPLSIII.EQ.OI GO TO 8023
ISN 0100 IFINPLS(II.NE.NVS(J)) GO TO 8024
ISN 0102 8023 IF (NRRII).GT.NRPIJ)) GO TO 8024
ISN 0104 IF (MR(I).EO.O.OR.MRVIJ).EQ.1) GO TO 28
ISN 0106 8024 LZII) = 0
ISN 0107 28 CONTINUE
ISN 0108 CALL PACK(LZtVMI,J)INMISl)
ISN 0109 281 CONTINUE
ISN 0110 WRITE16,1131
ISN 0111 99 RETURN
ISN 0112 5002 IFINOPT.NE.2) RETURN
ISN 0114 WRITE(6,111)

C CARDS MUST BE IN SAME ORDER AS INPUT STAGE CARDS
C ALL STAGES NOT TO BE USED IN MATCHING SCREEN MUST BE AT END OF DATA SET

ISN 0115 NTG = NSTG & 1
ISN 0116 00 30 1 = 1,NTG
ISN 0117 READI5,1091 J,NSTI)tTHRTII)tDIAM(I),TSLII),LENT(IIWTFUII)t

1 WTIN(I),ISP(I)
ISN 0118 IFIJ.EO.O0 GO TO 31
ISN 0.120 WRITEi6,112) INSTII),THRTIIItDIA(I),TSLIII,LENT(IIWTFU(I)tWTIN

III),ISPII)
ISN 0121 IF(J.NE.KODSII)I GO TO 5005
ISN 0123 30 CONTINUE
ISN 0124 31 CALL MATEI
ISN 0125 5004 RETURN
ISN 0126 5005 WRITE(6,110)
ISN 0127 RETURN
ISN 0128 106 FORMAT 1412,4E13.6,18X,12)
ISN 0129 108 FORMAT(3X0312,41358XI1)
ISN 0130 109 FORMAT(14,T5,7FO0.0)
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110 FORMATI27HOSTAGE CARDS IN WRONG ORDER)
111 FORMAT(IHI,8H STG NSTt9X,4HTHRTt9X,4HDIAM,9X,4H

1 4HWTFU,9Xt4HWTINtlOX,3HISP/I/
112 FnRMAT41HO,214,7FI3.2)
113 FORMAT (28HOMORE THAN 60 VEHICLES INPUT)
114 FnRMAT 13X,4F5.2)

END

TSL,9Xt4HLENT,9X,

****** ENU OF COMPILATION ******

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTXREF,MAPNCAL
VARIABLE OPTIONS USED - SIZE=1126976,245764

IEWOOOO NAME MOXo2CIIR)
IEW0461 PACK
1EW0461 MATEI
IEW0461 EXP
IEW0461 IBCOM=

DEFAULT OPTIONIS) USED

CROSS REFERENCE TABLE

CONTROL SECTION

NAME ORIGIN LENGTH

CAPBLI
SAVEI
SAV3

SAV4
SAVALL
SVACAV
SCRACH

00
840

18R
2488
5610
9030
9878

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

B40
FC4
980
3188
3AIC
848

6A60

LIOCATIUN REFERS TO SYMBOL

220
228
230
238
240
248
250
148

ENTRY ADDRESS
TOTAL LENGTH

SAVEI
SAV4
SAV4
SAVALL
SCRACH
MATEI '
IBCO=
SAV3
00

10508

IN CONTROL SECTION

SAVEI
SAV4
SAV4
SAVALL
SCRACH

SUNRESOLVED
SUNRESOLVED

SAV3

LOCATION REFERS TO SYMBOL

224
22C
234
23C
244
24C
140

SAV3
SAV4
SAVALL
SVACAV
PACK
EXP
SCRACH

IN CONTROL SECTION

SAV3
SAV4
SAVALL
SVACAV

SUNRESOLVED
SUNRESOLVED

SCRACH

****MOX02CI NOW REPLACED IN DATA SET
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FORTRAN IV 6 LEVEL 1, MOD 4 CHOOZS DATE = 71312 17/23/04

0001 SUBROUTINE CHOOZS
C DETERMINE OPTIMUM VEHICLE TO MISSION ASSIGNMENT
C

0002 INTEGER*2 KOUT,LTR,VEHNMULT,NONRECtNYO, IS,MATtLYRtLETTLYI),MIN,
I MINOPT,MORE,NSAVE,NADO, NX,NINTYR,NTGYTR

0003 REAL NPERPO
C

0004 COMMON/SAV3/GROGUESSLP,NSOLtMSOLtNP,MOStNMIS,NSPR,NPERPD(30),
I PAII 30) LTR(50)tPLRI50),RDIST(56,4)wALPI(4,601

0005 CO(MM(IN/SAVALL/LCK,SLO,NHM,NEXI),NVNUMD,MYRS,LZOPT ) ,NYDI(46 ,MAT(46
1),IS)STI46)tDS(461,LYO(46)1,YO461tS(1021 ,LYR1252),LETTI250,
2 MIN{2501,YRLMI250),VEHM(4601tNONRECI 12020),NMIILT(60n501

0006 CIJMMIJNl/VARNCE/KSTATVAR 140 ,VARFI501,VARM156),FMVAR(2 30)1
I FIVaR(3,40),PLVAR(3,561,SVARI(5,40

0007 COMMUN/TEMP/VNMI2,2501,IFLAGtKIlNEXTLOUTSAVS(401,KOUT1401,
I NINTYR(40,20) ,NTGYTRI40,20,21,RECIUR(60,20,2)

0001 COMMUN/SCRACH/EXTRAtNAOONXMORE(O10)ZKPWKPNXKPtLZKPISlOUMEIII)
*, A2,LZ146) ,W1500) ,2(500)
I TDS(500)WR(499),1Z5001)COSTI2,250),MINOPT(246,91,NODF(5,500),
2 Nl'U0,',IGSO(9),ECI(9)t
4 NCOST,LB,KX,KZ,NSAVE IIOKEEP(401,MZI60),DUM

C
C

OV09 IF{MYkS.GT.10) GO TO 2
0r10 KI = I
0011 KNEX = MYRS
)o I2 (,fIl TIU 

0013 2 KI 2
0014 KNFX.= IMYRS + 1)/2

C
C *** INITIALIZE FUNCTIONS ***

0015 7 NEXT=1
0016 NX=I
0017 KPNX = 10
0018 ZKP = I.OE30
0019 NAOD = 0
0020 NPOS = 0
0021 DO 16 1 = 1NUMOD
0022 16 LZII) = 15
0023 CALL PACK(LZtNOOE(II,I)NUMD41)
0024 00 17 1 = 1,8
0025 17 LZOPTII) I 0
0026 DO 400 1 - 1,10

0027 400 MOREII) I 0
0028 IFILP.GT.O) WRITE (162051

C
C *** FIND Will = SUM OF COLUMN MINIMUMS OF FIRST CASE ***

0029 W(1)=0.0
0030 W2I1) = 0.0
0031 TOSIll = 0.0
0032 DU 19 J=1,NM
0033 COSTI1,J) = I.OE30
0034 COSTt2,J)I 1.OE30
0035 IY = LYRIJ)
0036 IFIIY.GT.MYRS) GO TO 325
0037 JX = LETTIJ)
0038 ITR = LTRIJX)
0039 CALL UNPACKIMZVNMIltJ)tNV 11)
0040 011 18 I=I,NV
0041 IF(MZII).EO.OI GO TO 18
0042 X = NMULTII ,JX)
0043 CX = YRLM(J)*RECUR(I ,IYITR)*X
0044 IFICX.GE.COSTI2,J)I GO TO 18
0045 IFICX.LT.COSTIl,J)) GO TO 176
0046 COSTI2,J) I CX
0047 C{l Tll 18
0048 176 COST(2,J) = COST(1,J)
0049 COST(,JIJ) CX
0050 MINI(J = I
0051 18 CONTINUE
0052 IF(COST(1,JI.LT.I.O E25) GO TO 20
0053 325 YRLMIJ)=O.O
0054 MINIJ) * 0
0055 CUST(I.J) = 0.0
0056 cnSTI2iJ) = 0.0
0057 20 W2(11 = W(21) + COST(2,J)
0058 19 Wlil = Will + COSTI1,J)
0059 IFINUMO.NE.0) GOn TO 25
0060 WRITE16,211) WIl(
0061 211 FORMATIIHI//25H PROGRAM RECURRING COST =, F12.2)
0062 RETURN

C
C PRESET SMALL SIST COSTS TO ZERO SO ALGORITHM IGNORES THEM IF MSOL.NE.1
C LOUT = NUMBER OF SUST COSTS GT 0 WHICH HAVE BEEN SET TO 0
C

0063 25 IFIIFLAG.EQ.O) LOUT a 0
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IV G LEVEL 1, MOD 4 CHOOZS DATE = 71312

IFIMOS.EO.O.OR.MOS.EQ.2) GO TO 26
CALL UNPACKILZ,NODEI1,1),NUMD,4)
OD 401 1 = I1NUMD

401 KOUT(I) = I
CALL PfCSTI
WRITEI6,2111 W(II

C
CALL UUTPTI

C
RETUJRN

26 IF(MSOL.EQ.1) GO TO 29
177 IF(NSOL.LE.II) CALL UNPACKILZ,NODE(ll,1)NUMOt41

IF(IFLAG.GT.)O GO TO 22
DO 21 1 = 1,NUMD

21 KIIIJT( I = 
X = MYRS
G = 8.O/X
IF(GUESS.LT.I.OE141 G = GUESS/1150.O*X)
IFISLU.GT.O.1001 G = SLO
DO 27 1 = I ,NUHD
IF(SUSTli).LT..00O1 GO TO 27
IFISUST(II.GT.G) GO TO 27
LOUT = LOUT + 1
K(IJr(I) = LOUT
SAVS(LnT)I = SUST(II
StJ,T( I I = 0.0
IFII)S11).GE.I.) GO TO 27
IFtPJSrJL.LE.1 LZII) = KNEX
It-INY1IL.LE.1) GO TO 27
KUII1T I ) = 0
SIl'IT( ) = SAVSILOUJT)
LIIIJT = LOUT - I

27 CINfT INIJF
28 IFtLUUT.GT.O.AND.NSOL.LE.1) CALL PACKILZ,NODEII,I1,NUMD,4)

Gil TU 29
22 IFILUtUT.EO.O.OR.NSOL.GT.1) GO TO 29

Do 23 1 = I,NUMO
IFIKI)UT(I).EQ.O.OR.DSII).GE.1.) GO TO 23
LZ(I) = KNEX

23 CONTINUE
CALL PACK(LZNODEII(,11,NUMO,4

C
C *o* PICK COST TO CONSIDER NEXT ***

0103 29 NCOST = 0
0104 NKEY = 0
0105 FMAX = -1.OE35
0106 IF (KPNX.NE.NX)

ICALL UNPACK ILZ#NODE(1NXI,NUMD,41
0107 30 DO 35 NIC = I,NUMD
0108 IFtLZINIC).LT.151 GO TO 35
0109 NKEY = NKEY + 1
0110 IFIKPNX.EO.NX) GO TO 300
0111 WRINIC) = 0.0
0112 on 33 J= 1,NM
0113 IFIYRLM(J.LT.... Oll GO TO 33
0114 CALL UNPACK(MZ,VNMI,J) tNV ,11
0115 CMIN = 1.0E30
0116 KO = LYRIJI
0117 JX = LETTIJI
0118 ITR = LTRIJX)
0119 DO 32 11 = I,NV
0120 IFIMZ(II1 .EO.O) GO TO 32
0121 I = 11
0122 IF(I1R.EO.2) I = 11 + NV
0123 00 31 M = 1, 20
0124 IF(NONRFC I,M).EQ.O) GO TO 315
0125 Nil = NONRECII,MI
0126 IFINO.EO.NICI GO TO 32
0127 IFIKI*I.Z(NOI.LT.KOI GO TO 32
0128 31 COINTINUE
0129 315 X = NMULT(IIJX)
0130 CX = YRLM(J)*RECURIII,KO,ITRI*X
0131 IF(CX.LT.CMIN) CMIN = CX
0132 32 CoNT INIE
0133 WP(IHIC) = WRINIC) + CMIN
0134 33 COurITINIIF
0135 300 PF = WP(NIC) - WINX)
0136 IFItP.LT..00 1) GO TO 35
0137 301 IFISIJST(NICI.GE.0.. 01 OF = USINICI*o.5 + SUSTINIC) + PF

I -I.OF4/ISUST(NIC)**4)
0138 IFISUSTINICI.LT..001.. OF = 0.5*DSINIC + 4.0 + PF
0139 IFISOST(NICI.LT..OOI.ANO.PF.GT.I.OEIO1 OF = 1.0E34
0140 IFIDF.LE.FMAX) GO TO 35
0141 FMAX = OF
0142 NCOST = NIC
0143 _ _ 35 CONTINUE

17/23/04FORTRAN

0064
0065
0066

0068
0069

0070

0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081

00i83
0084
0( 85
0086

Of) a8
008, 9
0090

0092
0093
0094'
0095
0096
0097
0098
0099
0100
0101
0102
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FORTRAN IV G LEVEL 1, MOD 4 CHOOZS DATE = 71312 17/23/04

0144 36 IFINCOST.EO.O) GO TO 73
C
C ALLOCATE SPACE FOR NEW NODES

0145 295 IFISUST(NCOST).GE..O01 J=O + INYDtNCOST) - I)/KI
0146 IFISUSTINCOST).LT..O 011 J = KNEX - 1
0147 IF(INXT.EQ.II GO TO 41
0148 00O 40 1 = 2,NEXT
0149 K = NEXT + 2 - I
0150 IFIZIK).LE.GUESS) GO TO 40
ol15 J=J+I
0152 IFISUSTINCOSTI.GE..O 01) NSAVEIJ) = K
o153 IFISIJSTINCOST).LT..0O1) NSAVE(I1) = K
(0154 IFIJ.EO.KNEXI GO Tn 44
0155 40 CfIITINIJE
O156 41 IFIJ.EO.KNEX) GO TO 44
0157 J=.J+1
0158 NEXT=NEXT+I
0159 IFINEXT.EQ.5001 GO TO 74
0160 IFISUSTINCOST).GE..001I NSAVEIJ) = NEXT
0161 IFISISTINCOSTI.LT..001) NSAVEIII = NEXT
0162 G(0 TO 41

C ** BRANCH WITH VARYING YEARS OF SUSTAINING COST .**

0163 44 D0! 52 K=1,10
0164' IF(SUSIINC(OSTI.GE..OOI.AND.K.LT.I+(NYD(NCOST)-I)/KII GO TO 52
0165 KX= NSAVF( K )

0166 IFfIK-I)IKI.LT.LYDINCOST)) GO TO 45
0167 WIKX) = I.0E30
0168 Z(KX) =20.OE30
0169 GO TO 509
0170 45 00 46 1=15
0171 46 N(IOEII,KX)=NODE(IINXI
0172 LZINCOST)=K-1
0173 IFIK.EO.1 + INYDINCOST)-I)/KII LZINCOST) = 0

0174 CALL PACK(LZgNODE(I,KX),NUMDt4)
0175 LB = K-I

C

0176 CALL LBONDI

0177 509 IF(SUSTINCOST).LT..)OOI GO TO 53
0178 IFIKI*K.GE.MYRS) GO TO 53
0179 52 CONTINUE

C e** BRANCH INCLUDING NCOST AND ALL SUSTAINING - PUT IN NODE NX ***

0180 53 LZ(NCOST) = ILYDOINCOST) + KI - I)/KI
0181 CALL PACK (LZNODEII(NXI,NUHOD4)
0182 IFIW(NX) .GT.W(KX)-.OO01.AND.W2INX) .GT.W2(KX)-.0001I LB= 50
0183 IFIWINXI.GT.WIKX)-.OOO1.AND.W2iNX).GT.I.OE25.AND.W2IKX)-W2(NX).LT.

I 1.0E25) LB= 50
0184 KX = NX
0185 KZ = LYDINCOST)

C .
0186 CALL LRONDI

C
C
C PICK NEXT NODE FOR BRANCHING AS THE ONE WITH LEAST LOWER BOUND Z

0187 55 KPNX = NX
0188 NX = I
0189 Dil 59 1=2,NEXT
0190 IF(Z(NX).GT.Z(I)) NX = I
0191 59 C(INTINUE
0192 IFIZINXI.LE.GUESS) GO TO 29
0193 IF(NAOOD.GT.O) GO TO 60
0194 WRITE16,2021
0195 GUESS = 0.0
0196 RETURN
0197 60 WRITE(6,206) ZINX)
0198 GO TO 109
0199 74 WRITE(6,203)
0200 IFINADD.GT.O) GO TO 109
0201 RETIIRN

C
0202 73 IFINKEY.EO.O) GO TO 75
0203 0D 37 1 = INIJNMD
0204 IFILZII).EO.151 LZIII = 0
0205 37 Ct)NT INUE
0206 CALl. PACKILZ,NODEII,NX),NUMU,4I

C
C ASSIGN VEHICLE TO MISSION

0207 75 D0 80 J=I,NM
0208 IFIYRLM(J).LT.O.0001) GO TO 79
0209 CALL UNPACK(MZ,VNM(ll,J)NV 11)
OZ10 CMIN=I.OE30 D-1
0211 Kn = LYRIJ)
0212 JX = LETTIJ)



FORTRAN IV G LEVEL 1, MOD 4 CHOOZS DATE = 71312 17/23/04

0213 ITR = LTRIJX)
0214 DO 78 11 = 1,NV
0215 IFIMZII1I.EO.O) GO TO 78
0216 i = 11
0217 IFIITR.FO.2) I = I1 + NV
0218 DO 77 K=1,20
0219 IF(NONREC(II,K.EO.O) GO TO 775
0220 NO =NrlREC(I ,K)
0221 IF(KI*LZ(NO).LT.KO) GO TO 78
0222 77 CONTINUE
0223 775 X = NMIJLTII11JXI
0224 CX=YrLM(J)*RECURI ltKOItTR)*X
0225 IF(CX.GE.CMIN) GO TO 78
0776 CMIN=CX
0?227 MIN(J):=
,2 28 78 CIO)H INtIIE
0229 GO TO 80
0230 7 MHINIJ) = 0
0231 80 C(INT INUE
0232 IF(NPOS.EQ.O0) GO TO 85
0233 On 355 1 = 1,10
0234 IFIMUREII).EO.O) GO TO 356
0235 IFIMIJPEII().EO.NX) GO TO 354
0236 355 CONT INUE
0237 356 [) R82 NA = I,NPOS
0238 1)O 81 J = I,tN
0239 IF(IINIJ).NE.MINOPT(J,NA)) GO TO 82
0240 81 fCONTINUE
0241 IFILP.GT.O)

IWRITE16,204) NXtZINX), NA
0242 GO TO 103
0243 82 CLINl INIUE
0244 85 IFINP.EO.O.AND.LOUT.EQ.O) GO TO 86

C
0245 354 CALL PDCSTI

C
0246 IFIGUESS.LT..0011 GO TO 109
0247 IFIZ(NX).GT.19.0E30) GO TO 55
0248 IFIEXTRA.LT.I.O) GO TO 86
0249 IF(NPOS.EQ.9) GO TO 84
0250 GUESS = 2.0*Z(NXI
0251 NPOS = I + NPOS
0252 IFIZKP.LE.Z(NX)l GO TO 318

0253 ZKP = Z(NX)
0254 WKP = W(NX)
0255 NXKP = NX
0256 KPNPOS = NPOS
0257 00 317 1 = 1,5
0258 317 LZKP II = NODEII,NX)
0259 318 DO 319 1 = 1,NM
0260 319 MINOPTII,NPOS)I MINIII
0261 GO TO 55
0262 84 IFINADD.GT.OI GO TO 109
0263 NX = NXKP
0264 Z(NXI = ZKP
0265 W(NX) = WKP
0266 CALL UNPACKILZLZKP(I ) ,NUMD,4
0267 DO 87 1 = I,NM
0268 87 MINII) = MINOPTII,KPNPOS)
0269 GO TO 354
0270 86 NADI = NADD + 1
0271 NIIBD = NADU
0272 NPOS = MAXO(NBDD,NPOS)
0273 MHIN = ZINX) - W(NX)
0274 WRIIE(6,201) NADD,NX,W(NX), OMIN, Z(NX)

C
0275 CALL OUTPTI

C
0276 ETC(NADO) = Z(NX)
0277 IFIKSTAT.GT.O) CALL CMPARE
0278 IFIIIFLAG.EQ.O.ANO.LCK.EQ.l).OR.(NPOS.GE.1O)) RETURN
0279 IF(NADO.LT.NSOL) GO TO 101
0280 IF(NAIDn.FO.1) RETURN
0281 109 DO 110 I = ItNM
028? 110 MINII) = MINOPT(I,1)
0283 RETuRN

C
C STflRE OPTIMAL VALUES

0284 101 10 102 I = I,NM
0285 102 MINnPT(I,NADD) I = MIN(I)
0286 103 ZINX) = I.OE30
0287 fiX = I
0288 GO TO 55
0289 201 FOPMAT 1HII,13(IHe1,32H S O L U T I 0 N N U M B E R .12,12(1H*)

I /1H 1394XII11HRECURRING =, F10.2,3X,14HNONRECURRING -,F1O.2,3x,
2 27HTOTAL LAUNCH VEHICLE COST ., F10.2)
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202 FURMAT(14HIGUIESS TOO LOW)
203 FORMAT 119HIEXCEEDED 500 NODES)
204 FOIRMAT (23HOTHE ASSIGNMENT AT NODE,14,3X,16HWITH LOWER BOUNn,FIO.2

1, 3X,35HIS THE SAME AS SOLUTION/POSSIBILITY, 14)
205 FORMAT IIHI,55HB R A N C H A N D B 0 U N D NO 0 E V A L U

I E S/58HONUDE BRANCHED COST YEARS RECURRING NON-RECURRING
2,5X,5HTOTALZ13H NO. FROM,5X,12HNO. SUSTAIN,SX,315HBOUNDO,9X)/)

206 FORMAT128HONEXT SOLUTION HAS VALUE GT ,FIO.2)
ENI

TOTAL MEMORY REQUIREMENTS 002280 BYTES

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTNCALMAP
VARIABLE OPTIONS USED - SIZE=(1269,24576 )

IEWOOOO NAME MOXO2CHIR)
ItW046hl PACK
IEW0461 IBCOM-
IEW0461 UNPACK
IEW0461 PUCSTI
IEW0461 OUTPTI
1EW0461 LBONDI
IEW0461 CMPARE
IEW0461 MAXO

DEFAULT OPTIONIS) USED

MODULE MAP

CONTROL

NAME

CHOOZS
SAV3
SAVALL
VARNCE
TEMP
SCRACH

SECTION

ORIGIN

00
2280
2C00
6620
7100
8210

ENTRY

NAMELENGTH

2280
980

3AIC
ADC

4110
6A60

LOCATION NAME LOCATION NAME LOCATION

ENTRY ADDRESS 00
TOTAL LENGTH IC7TO

****MOXO2CH NOW REPLACED IN DATA SET

.-- - _
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0290
0291
0292

0293

0294
0295
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0001 SUBRUUTINE CMPARE
C STATISTICALLY COMPARE ASSIGNMENTS FOUND
C

0002 INTFGER7*NUNBYNOB, MODEtFINISHNSTGLABFtLAIS,LAI ,NFML NFMU tI KOUS,MAS,LTR,MAF,MAICtNPADgNPFAM,NPINTLNPINTOI,NFS,NPSTG,MAPS,
2 MAPFMAPI NYD,MAT,LYD,I SLYR,LETT,MIN,VEH,NONREC,NMULT ,KOUT,
3 NINTYR,NTGYTR,MINOPT,MORE,NAODDNX,NRCU

0003 COMMON/SAVSAR/CORPOJ13),SRdJ3,313,NU (4oNBY(4o0)NuB( 4O)tRINTI(409
I PLCINT1401,XLT(40), PLCTI40),UPP1401,TAT(401,TAMT(50),SRR40,3),
2 MODF140,31,PLCI40,31

0004 COMMUN/SAVE1/ FINISH,NSTGNCI,ILY,LABFf 301),LABS140)iLABI(401,
I NFML(40),NFMU(401tKODSI40),STSI411,STGI40)VLRI50),WPR(50)
2 RPLM(50OMAS(40,31, RXD(12,50)

0005 CnMMON/SAV3/GROGUESSLP,NSOL,MSOL,NP,tMOS,NMISNSPR,NPERPDI30),
-1 PAf)130),LTRI50)PLR(50),RDISTI56,4),LP(4,60) . .0006 COMMON/SAV4/ MAFI30,3), MAIC(40,3),

* NPADI2,60).NPFAMH30,5),NPIJTL(30,5),NPINtU(3015)1
I NFS(40,4)tNPSTG(30,10),MAPSI30,10) MAPFI30,10),MAPI(30,10l,
2 PFAMn(30,5t2),PFAMS(30,5,2),PINTSI3o0,5 2 1 ,PSTGD(30,1092),
3 PSTCS130,10,2)

0007 CI)MMOJN/SAVALL/LCK,SLO,NM,NEXD,NVNUMD,MYRS,LZOPTIB),NYO(46),MAT146
I),S1)ST{46),D)S46)tLYO{46),YUI4611 SIS102),LYR12571,LETT(2501,
2' MINI?501)YRLMI250),VEH4,O ),NONREC( 120,20) ,NMULT(609501

0008 CIIMMlNI/VARNCF/KSTATtVARI(401 VARF(50),VARM(56),FMVAR12,30),
I FIVAP(3,40),PLVARi3,56),SVAR{5,40)

0009 C(IMMIJN/TEMP/VNMI2,250),IFLAGKI,NEXT,L[UJTSAVSI 40),KOUTI40),
.1 NINTYR(40,20)1,NTGYTRI40,20,21,RECUR(60,209,2

0010 C(IMMIIN/SCRACH/EXTRA,NADDNX,MOREIO 10),ZKP,WKP,NXKP,LZKPI 5 ),I)UMEIII
4, A2,Lz746),WI5001),W2500),
I T)Si500),WRI499),Z 1500) ,COSTI2,2501,MINOPTI246,9),NODES,(5500),
2 NPI)S,SIGS0(9OETC{91,
3 TSTG140,2),NRCU{40)OUMI10)

0011 DIMENSIlIN TRINT(40)
C

0012 DO 50 1 = 1,NSTG
0013 NRCII(I) = 0
0014 TSTGII,1) = 0.0
0015 50 TSTG(I,2) = 0.0
0016 IFINCI.EO.O0 GO TO 70
0017 DO 60 1 = I,NCI
0018 60 TRINT(II) = 0.0

C
C CALCULATE NUMBER OF TIMES EACH RECURRING COST IS USED

0019 70 DO 100 J = I,NM
0020 IF(YRLMIJ).LT.... 01) GO TO 100
0021 1 MINIJ)
0022 JX = LETTIJI
0023 ITR = LTRIJX)
0024 X ='NMULTII,JX)
0025 DO 99 MS = 1,4
0026 L = VEHIMS,I)
0027 IFIL.EO.O) GO TO 100
0028 TSTGIL,ITR) = TSTGIL,ITR) + YRLMIJ)*X
0029 IFINCI.EO.O) GO TO 99
0030 IFIMS.EO.4) GO TO 100
0031 IF(VEHIMS+I,I).EQ.0) GO TO 100
0032 LI = VEHIMH+I1,)
0033 Dr) 98 MI 2 I,NCI
0034 DOt 96 KY = 1,4
0035 IFINFMLIMI).NE.NFS(L,KYII GO TO 96
0036 DO 95 KZ = 1,4
0037 IFINFMU(MI).EQ.NFS(L,KZ)) GO TO 97
0038 95 CONTINUF
0J039 96 CONTINUE
0040 GO TO 98
0041 97 TRINTIMI) = TRINTIMI) + YRLMIJI*X
0042 98 CLNT INIUE
0043 99 CONTINUE
0044 100 COINT INIE
0045 TtIT = n.0
0046 VTC = 0.0
(1O47 ATC = 0.0

C,
C CALCIILATE VARIANCES AND CORRELATE DEV. COSTS TO OPERATING COSTS0048 400 DO 500 I = 19NUMD

0049 IFILZII).EQ.O) GO TO 500
0050 IFINADDO.GT.)I LI = L = LII)KI
0051 XX = LZ(I) - NYOII) + 1
0052 SU = SUISTII
0053 IFIKOUTII).EQ.O) GO TO 402
0054 LT = KOUT(I)
0055 SU = SAVSILTI
0056 402 TOT = TOT + DSII) + .XX*SU
0057 J = MATII)
0058 IFIJ.GT.I000O J * J - 2000
0059 IF(J.LT.-200) GO TO 499
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0060 IF(J.LT.-100) GO TO 440
0061 IFIJ.LT.O0) GO TO 470
0062 IFI(ASIJ,1).NE.I) GO TO 499
0063 TSR = 0.0
0064 DTM = 0.0

C TOP = TOTAL OPERATING: TSIG = TOTAL OPERATING VARIANCE
0065 TOP = 0.0
0066 TSIG = 0.0
0067 IFILABSIJ).EQ.O ) GO TO 410
0068 L = LARSIJ)
0069 00 405 K = 1,12
0070 405 OTM = DTM + RXD(K,L)
0071 TSR = IEXPII.5*VARFIL))*DTM)/II.O + EXPIl.5*VARFIL))
0072 ATC = ATC + TSR
0073 IF(VARF)L).LT..0.01 GO TO 410
0074 TTSR = TSR*TSR*IEXPIVARFIL)) - 1.0)
0075 VTC = VTC + TTSR
0076 410 DTM = DS(I) - DTM
0077 DXM = TSR
0078 IFINU(J).EQ.O) GO TO 420
0079 X = NUIJ)
0080 X = ABSIXI
00(81 TSR = IEXPII.5*VARIIJ)I*X*UPP(J))/(1.0 + EXP(II.5*VARI(JI))
0082 ATC = ATC + TSR
0083 IF(VARIIJ)I.LT..001 GO TO 411
0084 TTSR = TSR*TSR*IEXPIVARII I)) - 1.0)
0085 VTC = VTC + TTSR
0086 TSIG = VARIIJ)
0087 411 TOP = TSR
0088 DTM = DTM - X*UPP(.J)
0089 420 IFISVAR4,J).LT..00..) ATC = ATC + .5*OTM
0090 IF(SVAR14,J).LT...001 GO TO 421
0091 TSR = (EXPI1.5*SVARI4,J))*DTM)/(I.O + EXPII.5*SVAR(4,J)))
0092 ATC = ATC + .5*TSR
0093 TTSR = TSR*TSR*IEXP(SVAR(4,J)) - 1.0)
0094 VTC = VTC + TTSR
0095 DXM = DXM + TSR
0096 421 IFISVARISJI.LT.... OOI) ATC = ATC + .5*XX*SU
0097 IFISVARIt5JI.LT..OOI.OR.SU .LT..O01) GO TO 422
0098 TSR = IEXPII.5*SVAR(5SJ))*XX*SU)/(I.0 + EXPII.5*SVAR(5tJ)))
00J9 ATC = ATC + TSR
0100 TTSR * TSR*TSR*(EXPISVAR(5,J)) - 1.0)
0101 VTC = VTC + TTSR
0102 TOP = TOP + TSR
0103 IFISVARI5,J).GT.TSIG) TSIG = SVARI5,J)

C ADD STAGE RECURRING AND ASSOCIATED VARIANCES
0104 422 NRCUIJ) = 1
0105 TSR = SRiJ,I)*ITSTGIJll + TSTGIJ,2))
0106 TOT = TOT + TSR
0107 IFISVARIIJI).LT..001) ATC = ATC + .5eTSR
0108 IFITSR.LT....OOI001.OR.SVARIIJ).LT..00..1) GO TO 423
0109 TSR = (EXPII.5*SVAR(11J))*TSR)/(1.o + EXPII.S5SVARIIJ)))
0110 ATC = ATC + TSR
0111 TOP = TOP + TSR
0112 IF(SVARII,J).GT.TSIG) TSIG = SVARIIJ)
0113 TTSR = TSR*TSR*IEXP(SVARII1J)) - 1.01
0114 VTC = VTC + TTSR
0115 423 TSR = SRIJ,21*TSTGIJ,1)
0116 TOT = TOT + TSR
0117 IFISVAR12,JI.LT..001OOI) ATC = ATC + .5*TSR
0118 IF(TSR.LT..0O1.OR.SVARE2,J).LT..OOII GO TO 424
0119 TSR = (EXP(I.5*SVAR(2,J))*TSR)/I1.0 + EXP(I.5*SVAR(2#J)))
0120 ATC = ATC + TSR
0121 TOP = TOP + TSR
0122 IFISVARI2,J).GT.TSIG) TSIG 5 SVAR12,J)
0123 TTSR = TSR*TSR*(EXPISVAR(2,J)) - 1.0)
0124 VTC = VTC + TTSR
0175 424 TSR = SRIJ,3)*TSTG(J,2)
0126 TOT = TOIT + TSR
0127 IFISVAR13,J).LT....OOI ATC = ATC + .S*TSR
0128 IFITSR.LT.... 0.OR.SVlR1 3,J.LT..001) GO TO 425
0129 TSR = (EXP(I.5*SVARI3,J))*TSR)/II.0 + EXP(I.5*SVARI3,J)))
013 AT = ATC + TSR
0131 TOP = TOP + TSR
0132 IFISVAR(3,J).GT.TSIG) TSIG = SVAR13,J)
0133 TTSR = TSR * TSR*(EXPISVAR13,J)) - 1.0)
0134 VTC = VTC + TTSR
0135 425 IF(COR.LE..OOI.OR.SVAR144,J).LT..OOI.OR.TSIG.LT..001) GO TO 500
0136 Sl = SQRTISVARI4,J))
0137 S2 = SORT(TSIG)
0138 TTSR = DXM*TOP*IEXPICOR*SI*S2) - 1.0)
0139 VTC = VTC + 2.0*TTSR
0140 GO TO 500
0141 440 JX = -J -100
0142 IF(MAIC(JX,1I.NE.I) GO TO 499
0143 DTM * 0.0
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0144 IFILA8I(JX).EQ.6) GO TO 450
0145 L = LARIIJXI
0146 DU 445 K = 1,12
0147 445 DTM = DTM + RXDIK,L)
0148 IFtVARF(ILoLT..001{ ATC = ATC + .5*DTM
0149 IF(VARFIL).LT..001) GO TO 450
015tl TSR = IFXPII.5*VARFIL))II*OTH)/1O + EXP(I.5*VARFIL))I
0151 AIC = ATC + TSR
0152 TTSR = TSR*TSR*IEXP(VARF(L)) - 1.0)
0153 VTC = VTC + TTSR
0154 450 DITM = )S(I) - OTM
0155 IFFIFIVAR12,JX).LT..OO1) ATC = ATC + .5*DTM
0156 IFIFIVAR(2tJX).LT..001) GO TO 451
0157 DIM = (EXP(1.5*FIVAR12,JX))*DTM)/I1.0 + EXP(1.5*FIVARI2,JX)))
0158 ATC = ATC + DTM
0159 TTSR = DTM*DTM*(EXPIFIVAR(2,JX)) - 1.0)
0160 VTC = VTC + TTSR
0161 451 IFIFIVAR13,JX).LT..001) ATC = ATC + .5*SU*XX
0162 IF(SU .LT..OOI.OR.FIVAR(3,JXI.LTOO.001 GO TO 500
0163 TSR = (EXPI1.5*FIVARI3,JX)*SU*XX) XX/1.0 + EXPI1.5*FIVAR13,JX)I)
0164 ATC = ATC + TSR
0165 TTSR = TSR*TSR*(EXP(FIVAR(3,JX)) - 1.01
0166 VTC = VTC + TTSR
0167 452 IFICOR.LT..OOl.OR.FIVARI2,JX).LTo.001I GO TO 500

C THERE IS NO CORRELATION BETWEEN INTEGRATION RECURRING AND DEVELOPMENT COSTS
0168 52 = SORT(FIVAR(2,JX)I
0169 SI = SORT(FIVAR(3,JX),
0170 TTSR = DTM*TSR*IEXP(COR*S1*S2) - 1.0)
0171 VTC = VTC + TTSR
0172 r,(G TO 500
0173 470 JX = -J
0174 IFIMAFIJX,I).NE.I) GO TO 499
0175 ITM = 0.0
0176 IF(LABFIJXI.E0.O) GO TO 480
0177 L = LARF(JX)
0178 00(J 475 K = 1,12
0179 475 DTH = THM + RXDIK,L)
0180 IF(VARFIL).LT..00 1) ATC = ATC + .5*DTN
0181 IFIVARFILI.LT ..001) GO TO 480
0182 TSR = (EXP(1.5*VARF(L))*DTM)/11.O + EXPI1.5*VARFIL)))
0183 ATC = ATC + TSR
0184 TTSR = TSR*TSR*IEXPIVARF(L)) - 1.0)
0185 VTC = VTC + TTSR

0186 480 OTM = 0DSII - DTM
0187 IF(FMVAR*JX).LT..001) A ATC ATC + .5*DTM
0188 IFIFMVAR(1,JX).LT..001) GO TO 481
0189 DTM = IEXPI1.5FHMVARI1,JX))*DTM)/(1.0 + EXPI(1.5*FMVAR(ItJX)))
0190 ATC = ATC + DTM
0191 TTSR = OTM*DTM*(EXPiFMVARI(1JX)) - 1.0)
0192 VTC = VTC + TTSR
0193 481 IF(FMVAR12,JX).LT..001) ATC = ATC + .5*SU*XX
0194 IFISU .LT..001.O R.FMVAR1I2JX).LT..001) GO TO 500
0195 TSR = (EXPII.5*FMVARI2tJXI)*SU*XX)/11.O + EXP(1.5*FMVAR(2tJX)))
0196 ATC = ATC + TSR
0197 TTSR = TSR*TSR*(EXP(FMVAR(2tJX)) - 140)
0198 VTC = VTC + TTSR
0199 482 IF(COR.LT..001.UR.FMVAR(1,JX).LT..001) GO TO 500
0200 51 = SQRT(FMVAR1,tJX))
0201 S2 = SORT(FMVARI2,JX))
0202 TTSR = DTM*TSR*(EXP(COR*51*52) - 1.0)
0203 VTC = VTC + TTSR
0204 GO TO 500
0205 499 ATC = ATC + .54(DSII) + XX*SU)
0206 500 CONTINUE

C
C CALCLAATE VARIANCE DUE TO RECURRING COSTS WHICH HAVE NOT BEEN CONSIDERED YET

0207 Dr) 200 L = 1,NSTG
0208 IFINRCUIL).EO.1) GO TO 200
(209 TSR = SRILtI)*ITSTG(L,I)+TSTGIL,2))
0210 TOT = TOT + TSR
0211 IF(SVARII,L).LT..001) ATC = ATC + .5*TSR
0212 IF(TSR.LT..OOl.OR.SVARlItL).LT..001) GO TO 110
0713 TSR = IEXP(1.5*SVARII,L)*)TSR)/I1.0 + EXP11.5*SVARII,L)))
0214 ATC = ATC + TSR
0215 TTSR = TSR*TSR*IEXP(SVAR(1tL)) - 1.0)
0216 VTC = VTC + TTSR
0217 110 TSR = SRIL,2)*TSTGIL,1I
0218 TOT = TOT + TSR
0219 IFISVAR12,L).LT..001) ATC = ATC + *5*TSR
0220 IF(TSR.LT..OOI.OR.SVAR12L).LT..000 1) GO TO 111
0221 TSR = (EXP(1.5*SVAR(2,L))*TSR)/I1.O + EXP(1.5*SVARI2,L)))
0222 ATC = ATC + TSR
0223 TTSR = TSR*TSR*(EXP(SVAR(2,L)) - 1.0)
0224 VTC = VTC + TTSR
0225 111 TSR = SRIL,3)*TSTG(L,2)
0226 TOT = TOT + TSR

D-18



FORTRAN IV G LEVEL 1, MOD 4 CMPARE DATE = 71312 17/07/40

0227 IF(SVAR(3,L).LT..OOI) ATC * ATC + .5*TSR
0228 IFITSR.LT..1OO.OR.SVAR13,L).LT..001) GO TO 200
0229 TSR = IEXPlI.5*SVAR(3,L))*TSR)/(1.O + EXPII.5*SVARI3,L)))
0230 ATC = ATC + TSR
0231 TTSR = TSR * TSR*IEXP(SVARI3,L)) - 1.0)
0232 VTC = VTC + TTSR
0233 200 CONTINUE
0234 IFINCI.EO.O ) GO TO 510
0235 DO 300 1 = 1,NCI
0236 * TSR = RINTII)*TRINTEI)
0237 TOT = TIlT + TSR
0238 IF(FIFVAR(,II. LT..001) ATC = ATC + .5*TSR
0239 IFITSR.LT..OOI.OR .FIVARII,I).LT..o).. GO TO 300
0240 TSR = (EXPII.5*FIVARII1ll)*TSR)/(1.O + EXPI1.5*FIVARI11I)))
0241 ATC = ATC + TSR
0242 TTSR = TSR*TSR*IEXP(FIVARI1,l)I - 1.0)
0243 VTC = VTC + TTSR
0244 300 CONTINUE

C
0245 510 IFINADD.LE.1) A2 = ATC
0246 IFINADD.GT.1) ATC = ETCINADD) - ETC/I) + A2
0247 SIGSOINAnD) = ALOGIATC*AIC + VTC) - ALOGIATCeATC)
0248 XM(IOE = ATC*(EXP(-1.5*SIGSOQNADD))l
0249 TP = SOPT(SIGSOINADD))
0250 XMOU = ALnG(ATC) - .5*SIGSOINADD)
0251 VTC = S(JRT(VTC)
0252 XX = XMrII)E + ETCINAODI - ATC
0253 WRITE1(6900) NADDOETC(NADD),TOTXX, VTC,XMUSIGSO(NADD)
0254 900 FORMAT I'ISOLUTION',13,' HAS EXPECTED L V COST', F10.2,' 1',

I F10.7,') ', 3X,'MODE =',F10.2,3X,'STD. IEV. =',F1O.2//
* ' PARAMETERS MU AND SIGMASO = ,F10.2,3X,'AND,F10O.21

0255 XMI) = (ALOG(XMUOE) - XMU)/TP
0256 CALL NDTR(XMDtP2D,O
0257 XDUM = IATC/TP)I*I.00/2.5066)
0258 C = (XnIIM/XMOODE)EXPI-.5*XMD**2)
0259 WRITE16,910) XXtP2,C
0260 910 FORMAT (IHOt o PROB (COST LE', FlO.O,' I) =, F4.2,3X,'DENSITY ='t

2 FO1.4)
0261 P2 = P2 + .5
0262 CALL NDTRI(P2,Y2tC,IE)
0263 Z2 = EXPITP*Y2 + XMUI
0264 C = IXDIM/Z2)*EXP(-.5*Y2**2)
0265 Z2 = Z2 + ETCINADDI - ATC

0266 WRITE(6,905) Z2,P2,XX, Z2,C
0267 905 FORMAT('OPROB (COST LE', F10.0,' ) l',F4.2,3X,

*c 50 PERCENT UNCERTAINTY INTERVAL -',FlO.0,2X,'TO', F10.0,3X,
* 'DENSITY ='tF1O.2)

0268 XX = ETCINADDI - ATC
0269 WRITE{6e911) XX
0270 911 FURMATIIHO/ IHOt PROB (COST LE', FIO.o,' ) =', ' .00', 3X,

4 'DENSITY = .00')

0271 P = .1
0272 DO 520 1 = 1,5
0273 CALL NOTRI(P,Y,CtE)
0274 X5 = FXPITP*Y + XMU)
0275 0 = IXDUM/X5)*EXP(-.5*Y**2)
0276 X5 = X5 4 ETCINADD) - ATC
0217 WRITE(6,910) X5,PD
0278 520 P = P + .2
0279 IFINAnO.LE.1{ GO TO 700
0280 NT = NADD - I
0281 DO 600 I = INT
0282 RHI) = -. 3
0283 TPI = SORTISIGSO(I)I
0284 AT(. = ETCII) - ETCHI) + A2
0285 XMIII = ALOG(ATC) - .5*SIGSOII)
0286 DO 590 J = 1,4
0287 RHO = RHO + .3
0288 Y =IXMU - XMUI)/(SORT(SIGSO(I) + SIGSOINADD) - 2.0*RHO*TP*TPI))
02H89 CALL NJDTR(YPD)
0290 WRITEh6,901) NADODItPRHO
0291 901 FnRMATI '0 PROB ( ASSIGNMENT',13{, COST GE ASSIGNMENT',13{, COST)

·=', F4.2,' IF CORRELATION =', F3.1//)
0292 590 CONTINUE
0293 600 CONITINUE
0294 700 WRllE(6,906)
0295 906 FORMATIIHI)
0296 RETURN
0297 ENI)
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TOTAL MEMORY REQUIREMENTS 002870 BYTES

FRB-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTNCAL,MAP
VARIABLE OPTIONS USED - SIZE=(126976924576) DEFAULT OPTION(S) USED

IEW000 NAME MOXO2CM(R)
IEW0461 IBCUM=
1EW0461 NOTR
IEW0461 NOTRI
IEW0461 EXP
IEW0461 SORT
IEW0461 ALOG

MODULE MAP

CONTROL SECTION ENTRY

fNAMF ORIGIN LFNGTH NAME LOCATION NAME LOCATION NAME LOCATION

CMPARE 00 2870
SAVSAR 2870 A5C
SAVEI 35D0 FC4
SAV3 459)1 980
SAV4 4FI8 31f8
SAVALL 80AO 3AIL
VA^rlCE RACO AI)C
TFMP C5AO 4110
SCRACH 1060H 6A60

ENIRY ADDRESS 00
TOiTAL LENG-tFL 1711)

t*MM)OXO2CM NOW REPLACED IN DATA SET

117) 05/360 FORTRAN H *DATE 71.312/17.03.19

COMPILER OPTIONS - NAME= MAIN,OPTn02,LINECNT=44,SOURCE,BCD,NOLIST,NODECK,LOAUDNDMAP,NOEDITtD,
ISN 0002 SUBROUTINE CONSTR

C DETERMINE IF ANY PROGRAM CONSTRAINTS HAVE BEEN VIOLATED
ISN 0003 DOUHLE PRECISION NAME
ISN 0004 INTEGER PROG
ISN 0005 LOGICAL SKIPEXT,ACCL
ISN 0006 INTEGFR*2 NSYR,NSFX,NRFXNYRSST,NSTRFX,NPROG,KPROG,KODE,NYRSFX,

I YDPL,KODEM,KODESP,
6 KVEHILABELLVARYLVDIVEHtLVSLVSFNOPNSSFNSRF,NSxFNDSF

C
ISN 0007 COMMON/SAV2/EXTACCLKNSTGKNFAM,KNCI,KNP,KNMIS,JFLAG,TREFNCSTR,

I PMAX,PMIN,ISTRT,IFIN,MAXITR,MITR,KODESP16),TITLEIIO),LEVEL(20),
2 CNTRVL(20),FIXED(20)tKODEM(sO),NSYRso(50NSFXI50),NAME(s56,
3 YOPL(56),NRFXI 50)S NYRsST(84),NSTRFX(841 ,NYRSFXIR4),S584),C(84)
4, R184), 51S4),CS(9O),NPROGO 90),KPROG(90), KIIOF(90)

ISN 0008 COMMON/SCRACH/M,N,NCS,PROG,IODD,IERRtSKIP,MYFLAG,JS,NSCALEI5),
I NSL(lO),TOTAL120),W(20)10120),XOUT(20),VOUT120),RRA(20),YEAR(20)
2, Y(2n),KVEHI(50),LABEL(50),LVARY(70),LVD(70),IVEHI70),LVS(70),
3 LVSF(80),VNAM(80 O),NOPI6),RF(86),CF(86),SF186),FLAGRI86),
4 FLAGSI86),NSSF(86),NSRF86) ,NSXF(86),NDSF(86),SUSTF(86),NLVP(86)
5, NSTRRC(86),NYRSRC(86),LNOF(86),NSTRSTI86),LNDATE(86),NPRO(90),
6 KPR()90),CSx(9o),LZ(46),RCOSTI 60), KVEH( 60)I1MAGE(8301,
7 XSCHI1O,70),PLSCHIlO,70o)XLVSUM(20,50),RECUR20o,50),DUM(401)

C
I15N 0009 IERR = 0
ISN 0010 IF INCSTR.EO.O) RETURN
I SN 0012 NR = PROG
ISN 0013 00 100 I=I,NCSTR
1,14 0014 J = NPROG(I)
IN 0015 K = KPROGII)
ISN 0016 IF (J.NE.NR.AND.K.NE.NR) GO TO 100
IS14 J()IH MP= KODE(I)
ISN 0019 IF (MP.LT.1.OR.MP.GT.II) GO TO 100
ISr 0021 GO TO (10,20,30,40,50,60,70,110,90,91,921, MP
ISNM 0022 10 DT = CSII)
ISN 0023 IF IS(J).LT.(S(K)tR(KI) DT)) GO TO 110
ISN 0025 GO TO 100:
ISN 0026 20 DT = CS(l)
ISN 0027 IF ((S(J)&R(J)fDTI.GT.S(K)) GO TO 110
ISN 0029 GO TO 100
ISN 0030 30 IFiS(J).NE.CS(I)) GO TO 110
ISN 0032 GO TO 100
ISN 0033 40 IF(IIS(J) & RIJ) - 1.O).NE.CS(II)I GO TO 110
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ISN 0035 GO TO 100
ISN 0036 50 IF IRIJI.NE.CSII)) GO TO 110
ISN 0038 GO TO 100
ISN 0039 60 DT = LNDATEIJI
ISN 0040 ET = LNDATEIKI
ISN 0041 IFIISIJ)EDTtCSII)l.GT.IS(KIlET).AND.ISIJI t DT t CSIII).LT.ITREF t

1 20. 1
I GO TO 110

ISN 0043 GO TO 100
ISN 0044 70 DT = LNDATEIJI - 1
ISN 0045 IF IIS(J) t DT).GT.CSII)I GO TO 110
ISN 0047 GO TO 100
ISN 004H 90 IFISIJ).LT.CSII)I GO TO 110
ISMN t050 G(t TO 100
ISN 0051 91 DUT = LNDATEIJI - 1
IS5t 0052 IF (ISIJI) DTI.LT.CS(III) GO TO 110
:114 0054 GO, TO 100
ISN 0055 92 DT = LNDATEIKI -1
IN 0056 IF (ISIJ)ERIJ)&CSII)).GT.(SIKIODT)I GO TO 110
ISN 0058 100 CONTINUE
ISN 0059 RETURN
ISN 0060 110 IERR = I
ISN 00()61 120 RETURN
ISN 0062 END

****** END OF COMPILATION **o***

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREFNAPNCAL
VARIABLE OPTIONS USED - SIZE=II26976,245761

IEWOOO0 NAME MOXO2CR(R)
DEFAULT OPTION(SI USED

CROSS REFERENCE TABLE

SECTION

ORIGIN LENGTH

00 4F2
4F8 FEO
1408 6A60

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

LOCATION REFERS

100
108
110

ENTRY ADURESS
· TUTAL LENGTH

****MOXO2CR NOW

S TO SYMBOL

SAV2
SCRACH
SCRACH

IN CONTROL SECTION

SAV2
SCRACk
SCRACH

00
7F38

REPLACED IN DATA SET

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

104 SCRACH SCRACH
lOC SCRACH SCRACH
114 SCRACH SCRACH
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0001 SIBiRllOT INE DATINS
C ALL CUS1 )ATA ASSOCIATED WITH VEHICLES IS INPUT - ALSO( MISSION DATA

0002 I)OIrJILE PRECISION NAME
0003 REAL NPFRPD,LEVEL
0004 LOGICAL FXTtACCL
0005 INTfEG-R*2 YDPL,NSYR,NSFX ,NRFX,NYRSST,NSTRFX,NPRO(G,KPROG,KIODE,

I NYRSFX KODFMKODESP,NIt,NBHY,M(DE,NO)BFINISH,NSTCG,NFML,NFMtUKOSt
2 MAStLARStLABFLAI tLSANYStK(DEF,LSTMSTIST,IST.KSTVEHNYI),
3 NMIJLT,NONREC,IS,MAT,LYR,LETTLYD,MIN,NVS,MRV,NRPNYP,KODEP,
4 IVEHA,NTRIPtNPLS,NRRMRNPSTG,NA,NPFAD AM,NFS,NPINTL,NPINTUMAPS,
5 MAPFMAPI,KnUTLTR,KODEVtNINTYRNTGYTR t MAFMAIC

C
0006 COMMON/SAVER/ RFIXD112,84)
0007 COMM(JN/SAVOMP/ NFAM,KFLAG,FAMI30),KODEF(30),FMNR(30),FMSUS(30),

IJST( 3 0 ),YDFI30),LSA140),SNR(40),NYS(40),DINT(40),SINT(40),KST(40),
2 YD11401,YDS(40),IST(40),FMSLS(30,2),StSLSI40 ,2) ,SINTLSI40,2),
3 LST130,5),YOPF130,5),MS1(30tlO),YDPS(30,10)

0008 CnMFUtN/SAVSAR/COR,PJ(13),SRJ(3,3),NU(40),NBY(40),NOB( 4 0),RINT(40),
1 PLCINT(40),XLT(40), PLCT(40)tUPPI40),TAT(40),TAMT(50),SR(40,3),
2 MUODE40,3),PLC(40,3)

0009 COMMIIN/SAVEI/ FINISH,NSTGtNCIILY,LABFI 30)LABS(40),LABI(401
1 NFt4ML40),NFMUJ(4)KOOS(S40),STS(41),STG(40),VLR( 50),WPR(50),
2 RPLMI50) ,MAS(40,3), RXO(12,50)

0010 COMt4ON/SAV2/EXT ,ACCL,KNSTG,KNFAM,KNCI ,KNP,KNMIS,JFLAGTREF,NCSTR,
1 PMAXPMINISTRTIFINMAXITRMITRKODESP(6),TITLE(1O),LEVEL1201,
2 CEITRVLI20),FIXEDI20),KOI)JFMI50),NSYR(501),NFX(501,NAMEIE56),
3 YPFL( Sh 6),NRFX(50) ,NYRSST(84),NSTRFX84)1,NYRSFXt84) SUS(84),C( 8 4 )
4, P8H4), S8R4),CS190),NPRIG,(9011,KPR(OG(90), KODFI90)

0011JOII C(IMMIJN /AV3/IO GUESS LP, NSOL, MSIL ,NP,MUS,NMI S ,NSPR, NPERPD( 30 ) 
I PAO( 301,LTR( 50) ,P.R50) ,RI)IS'II 5,4 ,ALPI (4,60)

0012 C(IMMIN/ SAV4/ MAF30, 3)1, MAIC(40,3),
NPAI) 2 h60I ,NPFAMI 30,5) ,NPINTL(30,5) ,NPINTU( 30,5)1 t

1 NFS(40,4),NPSTGI30, 1),MAPS130,0),MAPFI(30,10),MAPI(30,10),
2 PFAMD)130,5,2)1PFAMSI30,5,2),PINTS(30,5t2),PSTGD(30O1092),
3 PSTGS(30,10,2)

0013 COMMUN/SVACAV/ KNV,NOPT,KOUEP(30),RPLOI40),IVEHA(50),NTRIP(50),
I NPLS(50),NRR(50),MR(50),NVS(60) ,MRV(60),NRP(60) ,B1160 ,8260),
2 83(60),84(60),KODEV(60),NYP(2,60),VM(2,60)

0014 COMMUN/SAVALL/LCK,SLO,NM,NEXD,NV,NUMD,MYRS,LZOPTIB),NYD(46),MAT(46
I),SUST( 4 6 ),DS(46),LYD146),YD146),IS(102),LYR(252),LETT(250),
2 MINI250),YRLM(250),VEH(4,60),NONREC(120,20),NMULT(I60,50

0015 COMMON/VARNCE/KSTATtVARI(40),VARF(50),VARM(56)tFMVAR( 2 ,3 O),
I FIVAR(3,40),PLVAR(3,56),SVARI5,40)

0016 COMMON/TEMP/VNM(2250), IFLAGKI ,NEXT,LOUT,SAVS40) ,KOUT(40)
I NINTYR(40,20),NTGYTR40,20,2) ,RECUR(60,20,2)

0017 COMMON/SCRACH/ IPIV,IG,MODX(31,NFX(4)1NPFAX15),LSXI5),NPINXL(5),
I NPINXU(5),NPSTX(IO),MSX(10O)LZ(20),PB(50),MISN(50,20),DUM(1382),
2 RCOST(60),RXM(50),II,KNSP,KLCK,IMtDUMM(3962),SRXX(3),XX(3),
3 PX156),CX(56),5X156),TRX(56)

C
0018 REA0D5,100) LPNOPT,MOS,NSOLMSOL,MITRILYMYRSTREFGUESSGROt

I SLO,COR,IPIGIFM,ItIM,lISoIV
C **)IG IFM II In ISD AND IV ARE VARIABLES FOR BATCHING ONLY ***

0019 IF IMYRS.EO.O) GO TO 806
0020 WRITE (6,104)
0021 GRO = GRO/100.0
0022 IFIIG.LT.0) GO TO 12
0023 WRITE(6,213)
(024 LX = 0

C NSDC = NUMBER OF SPECIAL DEVELOPMENT COSTS
C WARNING - DON'T USE NSDC WHILE BATCHING

0025 NSIC = 0
0026 DO 8000 I = 1,40
0027 RFA)15,101) KODX, STGII ),SRIIJ),J=1,3),IPLCI(I,J) ,J=1,31

I SNRII),STS(I),LXX,NBX,(NFXI(J)J=1,4),IMODX(J), J=1,3)
0028 IFIKOfX.EO.O) GO TO 12
0029 KODSII) = KODX
0030 LSA(I) = LXX
0031 NHYI) = NBX
0032 DOll 8010 J = 1,3
0033 NFS(I,J) = NFX(J)
0034 8010 Mlf)EII,.J) = MODXIJ)
0035 NFSI),4) = NFX(4)
0036 IF(LCK.NE.I.AND.PIP LC(1,1).GT..OOI.OR.PLC(I,2).GT..OOI.OR.PLCI1,3).

1GT..001)) LCK = 1
C INPUJT NUII) LE -2 IF WANT PROGRAM TO CALCULATE ESTIMATE FOR NU

0037 READ I15,111) ISUSLS)I,J),J=1,21,NUX,UPPlI),t)PPXXPXX,RPLD(JII,
I YOS II),ISX,NSXF,(SRXXIJ),J=1,3),XXII) ,SNRXX,XX(2),STSXX,XXI31

0038 NlJ(I) = NUX
0039 IST1l) - ISX
0040 NSIG = NSTG + 1
0041 LA(I)) 1 = 0
0042 NOS = YOSII)
0043 NYSIII = MAXOIIST(I) - ILY + NDS, 1)
0044 WRITE16,112)
0045 WRITE (6,8001) STGII),ISRII,J),PLCI,J) ,J=1,3),SNRII),STS(I),
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I MYSII),LSAII),INFSI tJJ=1,4),N8YIII
0046 IFIXX(I).GT...OOOI CALL MEANIXXII),KSTATSVARII,I),SRXXII),

I SRII,1))
0047 IFIXXl).GT...OOO.AND.SR1 II,2).GT...0001

I CALL MEAN(XX(11,KSTATSVARI2,I)sSRXX(21)SR(I,21)
0048 IFIXX(I1.GT..OO0l.AND.SR(1 ,31.GT..0001)

I CALL MEAN(XXII)tKSTAT,SVAR(3,I),SRXX(3),SR(I,3))
0049 IFIXXI2).GT..0001) CALL MEAN(XX(21,KSTAT,SVAR4,11NRXX,SNRXXSNR(II
0050 IF(XX(3).GT..00011 CALL MEANIXX3)1,KSTATSVAR,STSX1STSXXSTSII)I
0051 UP = UPPII!
0052 . IF(PXX.GT..00 01) CALL MEANIPXXKSTATIVARIII),UPPXXUPPIII)
0053 IF(XX(l).GT...0OOOR .XX12).GTXX(31.GT..OR.XOOI

*WRITE (6,8001) STG(tl),SR(IJ),PLCII,J),J=1,3),SNR(II)STS(II,
I NYSII),LSAIII,(NFS(I1,J),J=1,4,NBYIII

0054 DO 8002 J = 1,3
0055 IF (MODEII,J).EQ.O) GO TO 8002
0056 LX = LX + 1
0057 MODE(II,J) LX
0058 READ15,8003) (SRJ(LXK), K = 1,3)1 POJ(LX),SRJXX,PXX
0059 IF(PXX.LT..0001) GO TO 8011
0060 CALL MEANIPXX,KSTATSVAR(JI),SRJXXSRJILX,II)
0061 SRII(LX,2 = .5*SRJILX,21*(EXP1I.5*SVARIJ,I)I + 1.0)
0062 SRJ(LX,3) = .5*SRJ(LX,3)*1EXPI1.5*SVAR(J,I)) + 1.0)
0063 8011 WRITE(6,8004) J,POJILX),SRJ(LX,1),POJ(LXI,lSRJ(LX,Kl ,K=2,3)
0064 8002 CONTINIlE
0065 IFINU(.I).NE.0) WRITF(6,80051) UPPII)I,UP
0066 IF(NSXF.EO.O) GO TO 8000
0067 NSDC = NSOC + 1
0068 READ(5,110) NRXF, (RXD(J,NSOC)I, J = 1,12,RXDXX,PXX
0069 NRFX(NSDC) = NRXF
0070 NSFX(NSDC) = NSXF
0071 NX = NRFX(NSDC) + NSFXINSDC) - ILY
0072 NOS = NYSII)
0073 NYSII) = MAXO(NDS,NX)
0074 LANSIl. = NSOC
0075 WRITEl6,113) (RXD(J,NSDC), J = 1,121
0076 IFIPXX.LT..0001) GO TO 8000
0077 RX = 0.0
0078 00 500 J = 1,12
0079 500 RX = RX + RXDIJ,NSDC)
0080 CALL MEANIPXXKSTATIVARFINSOC),RXOXXRX)
0081 00 501 J = 1,12
0082 501 RXD(J,NSDC) = .5*RXD(J,NSDC)*IEXPII.5*VARFINSDCII+ 1.0)

0083 WRITE(6,113) (RXDIJ,NSDC), J = 1,12)
0084 8000 CONTINUE
0085 12 IF(IFM.LT.0) GO TO 14
0086 DO 13 J = 1,30
0087 READ(5,102) ItFAMIIIFNNRIII,FMSUSII),YDFIII,JX,NSXF,

I tFMSLS(I,K),K=1,21,FMNRXX,XX(I),FMSSXX,XX21)
0088 IF(1.EO.O) GO TO 14
0089 IF(J.EO.1) WRITE(6,214)
0090 NFAM = NFAM + 1
0091 JSTMI! = JX
0092 LABFII) = 0
0093 KODEFIJI = 
0094 WRITE(6,1121
0095 WRITE(6,2141)KODEF(J), FAMlI),FHNR(I),FMSUS(I)
0096 IFIXXIIl.GT..0001) CALL MEAN(XX(I),KSTAT,FNVARII, I),FMNRXX,

I FMNRII))
0097 IFIXXt2).GT...0001) CALL MEANIXXI21,KSTAT,FMVAR(2,1),FMSSXX,FMSUS(I

1))
0098 IF(XX(1).GT..0OO.OR.XX(2).GT..001)

IWRITE(6,2141)KODEFIJ), FAMII),FMNRII),FNSUS(I)
0099 IF(NSXF.EO.O) GO TO 13
0100 NSI)C = NSDC + 1
0101 READ(5,110) NRXF, (RXD(J1,NSDC), J1I1,121,RXDXXPXX
0102 NSFX(NSC)I = NSXF
0103 -NRFX(NSDC) = NRXF
0104 LAF(II) = NSDC
0105 'WRITE(6,113) IRXDIJINSDC), JI = 1,121
0106 IF(PXX.LT..0001) GO TO 13
0107 RX = 0.0
0108 UO 504 Jl = 1,12
0109 504 RX = RX + RXO(J1,NSDC)
0110 CALL MEANIPXXKSTAT,VARF(NSOC)IRXOXXRX)
0111 00 505 J11 1,12
0112 505 RXD)(Jl,NS0CI .5*RXfI(J1,NSt)Cl*IEXPII.S*VARFINSf)CI + 1.0)
0113 WPRILt6,1131) RXtIJI,NSDC), Jl * 1,12)
01i4 13 ClJT IINIIF
0115 14 IFIII.LT.OI GO 710 1716
0116 00 1715 1 = 1,40
0117 READ(5,1031 JtK,RINT(I),PLCINT(I),DINTIII,SINTll),YDI(I),KX,NSXF,

I (SINTLS(IIL), L=1,2)
0118 IF(J.EQ.OI) GO TO 1716
0119 IFII.EO.I) WRITE(6,2151
0120 READ(5,108) RINTXX,XX(I1,DINTXX,XX(2),SINTXX.,XX(3)
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0121 IF(LCK.NE.I.AND.PLCINT(II.GT...001 LCK = 1
0122 NCI = NCI + 1
0123 LABIII) = 0
0124 KSTI1) = KX
0125 NFML(I) = J
0126 NFMIJ(I) K
0127 WRITH6,112)
0128 WRITEI6,2161 FAMIJ),FAM(K),RINT(I)tPLCINTIII,DINTII( tSINTII)
0129 IFIXX(1).GT..0001) CALL MEAN(XX(IItKSTAT,FIVAR(1,I)I RINTXX,

I RINT(I))
0130 IFXXI2).GT..0001.. CALL MEAN(XX(2),KSTAT,FIVAR(2,I),DINTXX,

1 DINTII))
0131 IFIXXI3).GT..00001) CALL MEANIXX(3),KSTAT,FIVAR(3,1I1SINTXX,

I SINT(I))
0132 IFIXX(l).GT..OO.OR.XXI21.GT....OOl.OR.XX31.GT..0011

1WRITE(6,216) FAMIJ),FAM(K),RINT(I),PLCINTII),DINTII),SINT(I)
0133 IF(NSXF.EQ.O) GO TO 1715
0134 NSDC = NSDC + 1
0135 READIS O110) NRXF, IRXDIJNSDC), J 1,121,RXDXXtPXX
0136 NRFX(NSOC) = NRXF
0137 NSFXINSDC) = NSXF
0138 LARIII) = NSOC
0139 WRITE(6,113) (RXDIJ,NSDC)t J = 1,12)
0140 IF(PXX.LT..0001I GO TO 1715
0141 RX 9 0.0
0142 00 502 J = 1,12
0143 502 RX s RX + RXOIJ,NSDC)
0144 CALL MFANIPXX,KSTATVARFINSDCI),RXDXX,RX
0145 DO 503 J = 1,12
0146 503 RXDIJ,NSDC) = .5*RXDIJ,NSDC)*IEXPI1.5*VARF(NSDC)) + 1.0)
0147 WRITtH6,113) IRXD(J,NSDC), J = 1,12)
0148 1715 CONTINUE
0149 1716 IF (IP.LT.O0) GO TO 9002
0150 DO 9004 1 = 1,30
0151 READ(5,9005) J1, PAODIIINPERPDII)
0152 IFIJ1.EO.O) GO TO 9002
0153 IFII.EO.I) WRITE (6,9003)
0154 KODEPII) = JI
0155 WRITE (6,9006) KODEPII)tPADII)INPERPDII)
0156 NP = NP + 1
0157 REA015,5000) (NPSTXIJ),PSTGD(I,J,1),YDPSI IJ)MSXIJ),PSTGSItJ,1)

It PSTGD(I,JT2),PSTGSII,J,Z), J=1,1O)
0158 DO 700 J = 1,10

0159 MST(I,J) = MSX(J)
0160 700 NPSTGItJ) = NPSTXIJ)
0161 READ(5,50001 INPFAX(J),PFAMDII,J,1t)YDPF(I,J),LSX(J),PFAMS(IJI)

1, PFAMDII,J,2),PFAMSII,J,2)1 J=1,5)
0162 READ(5,5002) (NPINXL(J)INPINXUIJ)I(PINTSIItJ,K),Kl1,2)tJ-15)
0163 DO 701 J = 1,5
0164 . LSTII,J) = LSX(J)
0165 NPFAMII,J) = NPFAX(J)
0166 NPINTL(I,J) = NPINXL(J)
0167 701 NPINTUII,J) = NPINXUIJ)
0168 DO 9022 J = 1,10
0169 IF INPSTG(IIJ).EO.O) GO TO 5009
0170 00 9023 L = 1,NSTG
0171 IF INPSTG(I,J).NE.KODEIL)) GO TO 9023
0172 NPSTGII,J) = L
0173 WRITE(6,5003) STG(L),I(PSTGDII,J,KIPSTGSII,J,K)tK=1,31
0174 GO TO 9022
0175 9023 CONTINIIE
0176 9022 CONTINIUE
0177 5009 DO 5006 J = 1,5
0178 IF INPFAMHI,J).EO.O) GO TO 5007
0179 L = NPFAM(I,J)
0180 5006 WRITE(6,5004) FAMIL)I,PFAMD(I,J,KI,PFAMS(I,J,KI,K=1,3)
0181 5007 00 5008 J = 1,5
0182 IF INPINTLIIJI).EQ.O) GO TO 9004
0183 L = NPINTLII,J)
0184 LX = NPINTU(I,J)
0185 5008 WRITtE6,5005) FAM(L),FAM(LX)tIPINTSIIJ,K),K = 1,3)
0186 9004 CONTINUE
0187 9002 IF(IM.LT.OI) GO TO 19
0188 D00 1719 =Il,MYRS
0189 1719 LZII=ILY+l-l
0190 WRIIE(6,2171) (LZ(1I),=1,YRS)
0191 1717 00 1718 1=1,50
0192 READ15,105) KM,NAME(I),P811),NSYX,NYRSXFVLRII),RPLM(I),TAMT(I),

I WPR(III,NTP,(MISN(I,J), J=1,MYRS)
0193 IFIKM.EO.O) GO TO 1720
0194 KODEMII) = KM
0195 NSYR(1) = NSYX
0196 NYRSFXII) = NYRSXF
0197 NTRIP(I) = NTP
0198 NMIS = NMIS + 1
0199 READ(5,107) PLR(I),SUS(I),CII)tNPL,IRDISTII,L),L=1,4)1NPSMRXt
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I LRX,NR,IIS,IVAX
02(0 YIIPLIII = NOPL
0201 NPI. SIII = NPS
0202 MP. I) = MRX
0203 LIRIII = MAXOILRX,11
0204 NRRII) = NR
0205 IS11) = 1900 + IIS
02h06 IVI:HA(I I = IVAX
0207 WRITEI6,219) I,NAMEI I, VLRIII,WPRII)IPB8I),LTRII)I

I (MISN(I,JIJ=I,MYRS)
0208 PX(l) = PLRII)
0209 CX(I) = CIT)
0210 SX(I) = SUS(I)
0211 REAIO(5,108) PLRXX,XXIIt ,CXX,XX2) ,SUISXX,XX13)
0212 IFIXX4I).GT..0001) CALL MEANIXXIII,KSTAT,PLVARIIt),PLRXXPLRIIl)
0?13 IFIXX(2).GT..0001) CALL MEANIXXI2),KSTAT,PLVAR2,1I),CXXCII ))
0214 IF (XX(3).GT..000)OOI CALL MEANIXX(3) ,KSTAT,PLVAR(3,1),SUSXX,SUS ( 1I
0Ž15 hXM(I! = 0.0
0716 TPXII) =0.0
0217 IF(NYRSFXII).EO.O) GO TO 1718
OR18 PlAIH5,110) NSFRXF, (RFIXUIJ,I), J=1,12),RXOXX,PXX
0219 N;,TRFX(II = NSTRXF
022() 1ll 5ZO J = 1,12
0221 520 RXMII) = RXMII) + RFIXDIJ,I)
)?222 TPX(I) = RXMII)
0223 IF(IIXX.LT..0001) 60 TO 1718
(284 CALL MFANIPXX,KSTAT,VARMII),RXDXX,RXM(1))
(J225 ID(i 527 J = I,12
0226 522 RFIXI,(JtI) = .5*RFlIXOJ,I)*IEXPI1.5*VARMII)I + 1.0)
0227 1718 CIINT INIIE
0228 1720 WRITE(6,104)
0229 DII 1721 1 = I,NMIS
0230 WRITEl6,1121
0231 IF(KSTAT.GT.OI WRITEI6,109) I,NAME)II,PXII), IRDISTIILI),L=I,4),

· CXII) YDPLIIIISII),SXIII,TRX(II
0232 1721 WRITE(6,109) I,NAMEIII,PLRII)I,IRDISTII,L),L=1,41,CII)IYPLII),

I ISII),SUSIII,RXMII
0233 19 IFIISO.LT.OI) GO TO 20

C INPUT SPECIAL PROGRAMS HAVING NO ASSOCIATED LAUNCHES
C KODFSP GT 100

0234 DO 1725 1 = 1,6
0235 K = NMIS + I
0236 READIS,106) KO,NAME(K),CtKI),NDPLlISSUSIK)INST,NYRSXF,CXX,XX(II,

I SUSXX,XXIZ2
0237 IFIKO.EO.0) GO TO 20
0238 KODESPIII = KO
0239 YOPL(KI = NDPL
0240 ISIK) * 1900 + IIS
0241 NYRSSTIK) = NST
0242 NYRSFXIK) = NYRSXF
0243 NSPR = NSPR + 1
0244 IF( I.EO.I) WRITE16,1141
0245 WRITElh6,112)
0246 WRITE(6,115) I ,NAMEIK)CI(K),SUSIK),IS(IK,NDPL
0247 IF(XXII).GT..O0001) CALL MEANIXXIIIKSTAT,PLVAR12,KI)tCXX,CIKII
0248 IFIXX(2).GT....1OOO CALL MEANIXX(2),KSTAT,PLVAR(3,KI)SUSXX,SUSIK))
0249 IF(XX(I).GT.... OOI.OR.XX 2).GT..001)

*WRITE(6,115) I,NAMEIK),CIKI,SUSIK),ISIK),NDPL
0250 IF(NYRSXF.EQ.O) GO TO 1725
0251 REAI)SO110) NSTRXF, IRFIXUIJ,K), JsI12)#RXDXX,PXX
0252 NSTRFX(K) = NSTRXF
0253 WRITF(6,113) (RFIXO(J,K), J = 1,12)
0254 IFIPXX.LT...0 001) GO TO 1725
0255 RX = 0.0
0256 D0) 521 J = 1,12
0257 521 RX = RX + RFIXD(J,K)
0258 CALL MEAN(PXX,KSTAT,VARMIK),RXDXX,RX)
0259 DO 523 J = 1,12
0260 523 RFIXD(J,K) = .5*RFIXO)IJ,K)IEXPII.5*VARMIK)I + 1.0)
0261 WRITE(6,113) (RFIXO(J,K), J = 1,12)
0262 1725 CONT INIJE
0263 20 IF(IG.LT.O0) NSTG = KNSTG
0264 IFfIG.LT.0) LCK = KLCK
0265 IFIIFM.LT.O0) NFAM = KNFAM
0266 IFII.LT.O0) NCI = KNCI
0267 IF (P.LT.I0) NP=KNP
0268 IFIISO.LT.OI) NSPR=KNSP
0269 IF(IM.LT.0) NMIS = KNMIS
0270 RETOIRN
0271 806 WPITtl6,4102)
0272 99 RETURN
0273 100 FO)RMAT (813,F5.1,FI2.2,F3.1,F5.1,F4.2,13X,712)
0274 101 FORMAT I12,1X,A4,3F6.3,3F5.3,3X, 2F6.3,3X,613,1X,311)
0275 102 FORMAT 12,1X,A4,2FIO.O.,F4.1,213,2F0O.O,F7.OtF3.2,F7.O,F3.2 )
0276 103 FORMAT 12X,213,4F0.0,F4.1,21 3,2F0.0) D
0277 104 FORMAT IIHI) D-25

FhljIRAN IV G LEVEL It MtD 4 DATINS DATE = 71312 17/48/47



FORTRAN IV G LEVEL 1, MUD 4 DATINS DATE = 71312 17/48/47

0278 105 FORMAT (12tA6,F4.2,2X,212,F7.0,2F3.0,F7.0,12,20121
0279 106 FORMATII3, A6,FIO.2,15,12,FIO.2,212,FIO.2,F3.2tFIO.2,F3.2I
0280 107 FORMAT (2X,3F10.2,15, 4F5.3, IOX,512,13)
0281 108 FORMAT 13(F0O.O,F3.211
0282 109 FORMATIX,12,1X,A6,2X,4HPLR=,F6.1,8H DIST BY,41F3.2,2H, I,5H DEVa,

I F8.1,
2 5H FOR,15,14H YRS STARTING,16,2X,SHSUST=,F8.1,3X,6HFIXED=,F8.1I

0283 110 FORMAT 113,12FS.2,F6.1,F3.2)
0284 111 FORMAT 14X,2F5.0,13,F6.2,F6.1,F3.2tF6.OF2.0,212,3F5.,lF3.2,F6.1,

*F3.2,F6.lF3.2)
0285 112 FORMAT IIH I
0286 113 FORMAT t14H FIXED COSTS =, 12F9.21
0287 114 FOIRMAT tIHIt4X,'SPECIAL PROGRAMS'//I
0288 115 FORMATI1H ,131tX,A6,3X,'DEV =',F8.2,3X,'SUST =1,F8.2,3X,

* IDEV STARTS', 16,3X,'FOR t,14,1X,tYEARS'I
0289 213'FORMAT (16H STAGE COST DATA/6HOTITLE,3116H RECURRING LC ),68H D

I'EVFLOPMENT SUSTAINING AVAILABLE SHAREO COST GROUPS BATCH FACT/
2 1OX,OH(IHARDWARE),
3 6X,IOHIETR ONLY),6X,IOH(WTR ONLYI,30X,8HFROM TO//I

0290 214 FOIRMAT (IHO///17HOSHARED COST OATA/37HONO. TITLE DEVELOPMENT S
IUSTAINING//)

0291 215 FORMAT tIHO///22HOINTEGRATION COST DATA/59HOLOWER UPPER RECUR
IRING LC DEVELOPMENT SUSTAINING/14H GROUP GROUP//I

0292 216 FOlPMAT (2X,A4,4X,A4,F11.2,F7.3,2F13.2)
O 293 217 FrePMAT t14HIMISSIIN MfODEL/48HO MISSION VELOCITY PAYLOAD P

IRPlWIi)TY TR, 17X, ISHLAUNCH SCHEO.ll.E//50X,20I4/IH /1
0294 219 FIIRMAT tIX,12,1X,Ah.2X,2FlO.O,F1O.2,4X,12,2X,20141
0295 2141 FOIRMAT (IX,12,2X,A4,2X,2F13.21
0296 4102 F)ORMAT I1HO///5X,26HENO OF DATA - JOB COMPLETE)
0297 5000 FO()MIT 2(2X,12,FS.O,F3.0,13,3F5.0, 1OXI
0298 5002 FI)RMAT RX ,213,2F6.0,6X, 213,2F6.6X,13,2F6.0,6XI
0299 5003 FORMAT 127X,A4,IX,5HSTAGE,17X,3IF9.2,F8.2))
0300 5004 FORMAT t27XA41IX,6HSHARED,16Xt31F9.2,FB.2))

0301 5005 FORMAT (27X,15HINTEGRATION OF ,A4,5H AND ,A4,8X,F8.2t219X,F8.211
0302 8001 FORMAT

I (IX,A4,IX,3(F9.2,F7.3),FI3.2tF12.2,2X,14,1X,14,2X,414,19I
0303 8003 FORMAT 14X,5F10.3,F3.2)
0304 8004 FORMAT 13X,19HRECURRING COST TYPE,12,22H FOR X LESS THAN OR =,

I F6.2,14H, TOTAL COST =,F6.2,19H.FOR X GREATER THAN,F6.2,
2 14H, TOTAL COST =,F6.2,4H X +,F6.2)

0305 8005 F(RMAT(16HO REUSABLE STAGE, 4X,20HUNIT PURCHASE PRICE=,F7.2,' I't
* F7.2, ')'1

0306 9003 FORMAT(1HO///14HOPAD COST DATA/12HONO. COMPLEX,2X,1IHLAUNCHES/YR,

1 37X,5HPAD 1,12X,
2 5HPAD 2,12X,5HPAD 3/59X,3(11HDEV SUST,6X)//)

0307 9005 FORMAT 114,2X,A4,F5.0)
0308 9006 FORMAT IIX,12,2X,A4,5XF6.2)
0309 END

TOTAL MEMORY REOUIREMENTS 003E00 BYTES
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F8B-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTNCALMAP DEFAULT OPTIONIS USED
VARIABLE OPTIONS USED SIZE 69624561 DEFAULT OPTONS USED

IEW¢OO0 NAME MOXO2OS(R)
IEW0461 IBCUM=
IEW0461 MEAN
IEW0461 MAXO
ItW0461 EXP

MODULE MAP

CONTROL SECTION ENTRY

NAHE URIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION

DATIN, 00 3FDO
,t.VEP 3EI)O FCO

SAVDMP 4E90 14BC
SAVSAR 6350 A5C

AVI- 61)10 F C4
SAV2 71J78 FEO
SAV3 80)58 940
SAV4 9608 3188
SVACAV C8h0 B48
SAVALL 0368 3AIC
VARNCE IO)C8 AI)C
ILI4P 118A8 4110
SCRACH 15988 6A60

ENTRY ADURESS 00
TOTAL LENGTH IC418

****MOXO2US NOW REPLACED IN DATA SET

171) OS/360 FORTRAN H DATE 71.312/17.10.48

COMPILER OPTIONS - NAME= MAIN,OPTO02,LINECNT-44,SOURCEtBCDNOLISTtNODECKtLOADNOMAP,NOEDITID,
ISN 0002 SUBROUTINE DECSNI

C
C THIS SURROIJTINt SETS UP DS COSTS, CALCULATES AVAILABILITY OF EACH DECISION
C COST, AND MATCH-:S THESE COSTS WITH EACH VEHICLE THEN PRINTS THEM OUT
C

ISN 0003 REAL NPERPD
ISN 0004 INTEGER*2 LTR,NPSTG,NPADNPFAMNFSNPINTLNPINTUtMAPStMAPF,MAPII

I FINISHNSTGNFLNFMLNFMUKODS,MASLABS,LABFL ABLSA,NYS,KODEF,
2 LST,MST, IST,JSTKST,VEH,iNMULT,NONRECNYD, IS,MAT,LYR,LETTLYD,
3 MIN,MAF,MAIC

ISN 0005 COMMON/SAVDOMP/ NFAMKFLAG,FAMI30),KODEF(3O1FNR(3NR0)FMSUS301,
IJST(30)tYDFI30)tLSAI40)otSNRI40)NYS(40),DINTI40),SINT(40)tKST(40)
2 YD1140),YOSI40),IS1140),FMSLS130,2),SUSLS(40,21,SINTLS(40,2),
3 LST(30,51,YDPF130,5),MST130,101,YDPS130,101

ISN 0006 COMMON/SAVEI/ FINISH,NSTG,NCI,ILY,LABF(30),LABS(40),LABI401)
NFML140),NFMUI41IKODS(4t40),STS141),STG(40),VLRI50,WPRI50),

2 RPLM(50)1MAS140,3), RXD(12,50)
ISN 0007 COMMON/SAV3/GROGUESSLP,NSOLMSO LMSOLNP,MOSNMIS,NSPRNPERPI3O)

I PAD1301,LTRI50),PLRI50),RDIST156,4),ALPI14,60)
ISN 0008 COMMON/SAV4/ MAF130131, MAIC(40,3),

s NPAD(2,60) NPFAM(3Ot5),NPINTL(3095),NPINTU(I3OtSI
I IFSI4404) ,NPSTG( 0,10),MAPS(30,10I,MAPF(30,10) ,MAPI(30,10)I
2 PFAMD(30t5,2)tPFAMS130,5t21,PINTSI30,5,2),PSTGD(30,10,2),
3 PS7GSI30,10,2)

ISN 0009 COMMON/SAVALL/LCK,SLO,NM,NEXD,NV,NUMO,MYRS,LZOPTIR),NYO(46),MAT(46
11),SUST(46)US146) ,LYU(46),YD(461,151102),LYR(252),LETTI250),
2 MIN(250)1YRLH(2501,VEH(4,60),NONRECI12920)2 NMULT(60,501

ISN 0010 COMMON/SCRACH/LYFI30),NYF(30),DUM(6748)
C

ISN 0011 IFIFINISH.GT.1) GO TO 2
C
C ***SET UP DS COSTS FOR BRANCH AND BOUND PROCEDURE***
C CALCULATE AVAILABILITY OF EACH DECISION COST
C

ISN 0013 NUMO = O
ISN 0014 DO 3 1 = 1,NSTG
ISN 0015 IF(LSAII).GT.MYRS) LSAII) = MYRS
ISN 0017 MAS(II1) = 0
ISN 0018 X = LABSII)
ISN 0019 IFISNRII)&STS(I)&X.LT...Ol GO TO 9024
ISN 0021 NUMD = NUMO & I
ISN 0022 DS INUMD)ISNR(I)
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ISN 0023 IFlLARS(II.EQ.OI GO TO 302
ISN 0025 L = LARSIII
ISN 0026 DO 301 K = 1,12
ISN 0027 301 OSINUMD) = DSINUMODI RXOIKL)
ISN 0028 302 SUST (NtIMDOISTSIIl
ISr 00(Z9 MATINUMDO = I
ISN 0030 MASII,11) = NUMD

C. NYO = FIRST YEAR COMPONENTS DEPENDENT ON DEV COST NUMD ARE AVAILABLE
ISM 0031 NYD(NlMD) = NYSII)

C LYD = LAST YEAR COMPONENTS DEPENDENT ON DEV COST NlUMn ARE AVAILABLE
ISN 0032 LYDINUMD) = LSA(I)
ISN 0033 YDINUMDI = YOS(I)
ISN 0034 NOUM = NUMD C NMIS t NSPR
ISN 0035 ISINDUM) = ISTII) & 1900
ISN 0036 9024 DO 9025 J = 1t2
ISN 0037 MAS(I,JCII = 0
ISN 0038 IF(SUSLSIItJ).LT.. .. O.OR.NP.EO. OI GO TO 9025
ISN 0040 NUMD = NUMD C I
ISN 0041 DSINUMD) = 0.0
ISN 0042 SUSTINUMD) =.SUSLS(I,J)
ISN 0043 MATNIJMD) = I C 2000
1StN 0044 MAS(I,JtI) = NUMD
ISN 0045 NYDINIMD) = NYSII)
IS14 0046 LYDINUM') *= LSAII)

ISN 0047. YO(NIJMD) = 0.0
ISN 0048 NUUM = NUMD & NMIS & NSPR
ISM 0049 ISINI),M) = ILY & 1900
I SN 0050 9a25 CONTINUE
ISN 0051 3 CONTINUE
ISN 0052 IFINFAM.EQ. 0) GO TO 601

C CALCULATE FAMILY AVAILABILITY DATE
C FIRST YR. FAMILY IS AVAIL. = IST YR. ANY STAGE IN THAT FAMILY IS AVAIL.

ISN 0054 DO 422 11 = I,NFAM
ISN 0055 1 = KIlDEFII l)
ISN 0056 LYFII) = 0
ISN 0057 422 NYFII) = MYRS
IN 0058 DO 423 J = 1,NSTG
ISN 0059 DO 424 MS = 1,4
ISN 0060 1 = NFS(J,NS)
ISN 0061 IFI I.EQ.O) GO TO 423
ISN 0063 IF(NYF(I).GT.NYSIJI) NYFII) = NYS(JI
ISN 0065 IFILYF(II).LT.LSAIJ J) LYF(II LSA(J)

ISN 0067 424 CONTINIJE
ISN 0068 423 CONTINUE
ISN 0069 0D 425 11 = ItNFAM
ISN 0070 1 = KUDEF(II)
ISN 0071 IFIYDFII).LE..01.O.O.OR.NYFII.EQ.1 GO TO 425
ISN 0073 NX = YnF(I) & .9
ISN 0074 NX = MAXOIJSTII) - ILY C NX,1)
ISN 0075 ' IFINYF(II.GT.NX) NYFIII = NX
ISN 0077 425 CONTINUE
ISN 0078 DO 6 11 = 1,NFAM
ISN 0079 I = KOI)EF(II)
ISN 00H0 MAFII,I) = 0
ISN 0081 X = LABFII)
ISN 0082 IF(FMNRlI)t FMSUSII)&X.LT..01) GO TO 9026
I SN 0084 NMOD = NUMD & 1
ISPr 0085 DS INUMD) = FMNRII)
ISN 0086 IFILABFII.EO.OI) GO TO 304
ISM 0088 L = LARF(I)
ISN 0089 DO 303 K = 1,12
ISN 0090 303 DS(NUMD) = OS(NUMOD) RXD(K,L)
ISNo 0091 304 S51ST INUMO)=FMSUSE I)
IS14 0092 MATINI)MD) = -1
ISN 0093 MAFII,1) = NUMD
ISN 0094 NYD(IIIMOD) = NYFIII
I[St 0095 LYDUIJMI)) = LYF(II
I1SN 0096 YD()NUMO) = YDFIII
I SN 0097 NDUM = NUMD & NM IS & NSPR
ISN 0098 ISIt10)M) = JST(I) & 1900
I SN 0099 9026 DO 9027 J = 1,2
lSri 0100 MAFIIJlI) = 0
ISN 0101 IF IFMSLSII,J).LT..0.OIR.NP.EO.OI GO TO 9027
ISN 0103 NUMD = NlMO C I
I/ ,J 0(104 0)s51ffD) 0.0
ISN 0105 SUISTEIIMODI = FMSLSI,JI)
IStl O106 MA T(INUMOD) -I & 2000
ISN 0107 MAFl IJtl) = NUMOD
ISN 0108 NYDINIlJMI) = NYF(I)
ISN 0109 LYO(NIJMD) = LYFII)
ISN 0110 YDINUMO) = 0.0
ISN 0111 NDUM = NUMD C NMIS & NSPR
ISll 0112 ISINDUMI = ILY t 1900
ISM 0113 9027 CONTINUE
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6 CONTINUE
601 IF(NCI.EO.O) GO TO 61

D00 60 1 = INCI
JF = NFMLIII
KF = NFMUII!
MAIC(II,I = O
X = LARIIII
IFIDINT(I ISINT(I)lX.LT..O1) GO TO 9028

NUMD = NUMD & 1
DS (NUMDI = DINTIII
IFILABI(I).EO.0) GO TO 306
L = LABRIll
DO 305 K = 1,12

305 DSINUOMD) = DSINUDI) & RXDI(K,L)
306 SUST (NUMOD)=SINT(I)

MATINUMD) = -100 -1
MAIC(I,I) = NUMD

C FIRST YR. INT. COST IS AVAIL. = 1ST YR. BOTH
NYDINUMID) = MAXO(NYF(JF),NYF(KF)I
LYDI(NUDI = MINOILYFIJFILYFIKF))
IFIYOII I .LE.O.Ol.0.R.NYDINUD).EQ.11 GO
NX = YOIII) & .9
NX = MAXOIKSTIII) NX - ILY,II
IF(NYI)INUMO).GT.NX) NYDINUMD) = NX

307 YD(NtJMI)) = YDOII)
NDUM = NUMD t NMIS £ NSPR
IS1NUUM) = KSTIII) 1900

9028 DO 9029 J = 1,2
MAICII,J&I) = 0
IF ISINTLS(I,J).LT.... OI.R.NP.EO.O) GO
NIUMD = NUJMI) t I
DSINUMn) = 0.0
SUSTINIJMD) = SINTLS(I I,J
MAT(NIJMD) = -100 - I & 2000
MAIC II,J&I) = NUMD
NX = YOllI) & .9
NX = MAXOI KSTII & NX - ILY, 11
NNX = MAXOINYFIJF),NYFIKFII
NYD(NJMDO) = MINOINNX,NXI
LYOINUMD) = MINO(LYFIJFILYF(KFI)
YDINUMD) = 0.0
NOUN M NUMO & NMIS & NSPR

FANS. ARE AVAIL.

TO 307

TO 9029

ISINOUM) = ILY & 1900
9029 CONTINUE

60 CONTINUE
61 IF (NP.EQ.O) GO TO 9010

DO 9011 1 = 1INP
00 9030 J = 1,5
MAPF(IJ) = 0
IFIPFAMD(I,Jtl) t PFAMSIIJtl) .LT. .01) GO TO 9030
NOMD = NUMD & 1
DSINUMDO) = PFAMOItJ,)1
SIUST(NUMD) = PFAMSIl,J,l)

MATINIJMD) = -200 - I & 2000
MAPF(I,JI = NUMO
NX = YDPF(IJI t .9
NX = NX & LST(I,J) - ILY
NYI)(NIMO) = MAXO INX,11)
LYI)(NUJMD) = MYRS
YO(NUMD) = YDPF(I,JI
NO)lMN = NUMD & NMIS t NSPR
ISINDIJM) = LST(I,J) & 1900

9030 CONTINUE
DO) 9031 J = 1,10
MAPS(I,J) = 0
IF (PSTGO(IJ,1) & PSTGSltJil).LT..O1 I GO TO 9031
NIJMD = NUMD t 1
USINIJMD) = PSTGDIl,J,1l
SItSTINlJMO) = PSTGSII,J,1)
MATNIMDO) = -300 - I t 2000
MAPSIl.JI = NUMO
NX = YDPSII,J) '.9
NX = NX & NSTII,J) - ILY
NYD(NUMD) = MAXO (NX,I)
LYDINUMD) = MYRS
YDINUMDI) = YDPS(I,JI
NDUM = NUMD & NMIS & NSPR
ISINDUMI) M STII,J) & 1900

9031 CONTINUE
00 9032 J = 1,15
MAPI(I,J) = 0
IF (PINTS(I,J,I) .LT. .011 GO TO 9032
NIJMD = NUMD t 1
DS(NUMD) = 0.0

ISN 0114
ISN 0115
ISN 0117
ISN 0118
ISN 0119
ISN 120O
ISN 0121
ISN 0122
ISN 0124
ISN 0125
ISN 0126
ISN 0128
ISN 0129
ISN 0130
ISN 0131
ISN 0132
ISN 0133

ISN 0134
ISN 0135
ISN 0136
ISN 0138
ISN 0139
I St 0140
1514S 0142
ISN 0143
I N 0144
ISN 0145
ISN 0146
ISN 0147
ISN 0149
ISN 0150
ISN 0151
ISN 0152
ISN 0153
ISN1 0154
ISN 0155
ISN 0156
ISN 0157
ISN 0158
ISN 0159
ISN 0160

ISN 0161
ISN 0162
ISN 0163
ISN 0164
ISN 0166
ISN 0167
ISN 0168
ISN 0169
ISN 0171
ISN 0172
15N 0173
ISN 0174
ISN 0175
ISN 0176
ISN 0(1177
ISON 0178
I SN 0179
ISN 0180
ISNI Oll0
ISN 0182
ISN 0183
I '.N 1 184
ISN 0185
ISN 0186
ISN 0188
ISN 01b9
I SN 0190
ISN 0191
I SN 0192
ISN 0193
I SN 0194
ISN 0195
ISN 0196
ISN 0197
ISN 0198
ISN 0199
ISN 0200
ISN 0201
ISN 0202
ISN 0203
I SN 0205
ISN 0206
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SUSTINUMOI = PINTS(I,J,1I-
MATINUMDI * -400 - I & 2000
MAPI(I,J) = NUMD
JF = NPINTLII,J)
KF = NPINTUII,J)
NYDINUMDI) = MAXOINYFIJF),NYFIKFI)
LYDI(NUMD) MYRS
YOINUMDI = 0.0
NOUNM = NUMD t NMIS 6 NSPR
ISINDUM) = ILY 6 1900

9032 CONTINUE
9011 CONTINUE

C
9010 CALL MATCHI

C
IF(KFLAG.EO.II RETURN

C
2 CALL PRINTI

C
RETURN
END

****** END OF COMPILATION ******

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTtXREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE=-1126976,24576

IEWOOO0 NAME MOXO2DNIRI
IEW0461 MATCHI
IEW0461 PRINTI

DEFAULT OPTION(S) USED

CROSS REFERENCE TABLE

C(INTROL SECTION

NAME ORIGIN LENGTH

UECSNI
SAVOMP
SAVFI
SAV3
SAV4
SAVALL
SCRACH

00
1200
26C0
3688
4008
7190
ABBO

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

IFE
148C
FC4
980

3188
3AIC
6A60

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

128
130
138
140
148
150

ENTRY ADURESS
TOTAL LENGTH

SAVDMP
SAV3
SAV4
SAVALL
SCRACH
PRINTI
00

11610

SAVDMP
SAV3
SAV4
SAVALL
SCRACH
SUNRESOLVED

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

****MIIXO2UN NOW REPLACEI IN DATA SET

D-30

ISN 0207
ISN 0208
ISN 0209
ISN 0210
ISN 0211
ISN 0212
ISN 0213
ISN 0214
ISN 0215
ISN 0216
ISN 0217
ISN 0218

ISN 0219

ISN 0220

1SN1 0222

ISN 0223
ISN 0224

NAME

12C
134
13C
144
14C

SAVEI
SAV4
SAV4
SAVALL
MATCHI

SAVEI
SAV4
SAV4
SAVALL
SUNRESOLVED



(17) OS/360 FORTRAN H

COMPILER OPTI(INS - NAME= MAIN,OPT=02,LINECNT=44,SOIURC.,BCD),NOLIST,NODECK,LOAD,NOMAP,NOEDIT,10,
ISN 0002 SUJHROIUTINE LBONDI

C THIS SURRfOUTINE CALCULATES THE RECURRING AND NON-RECURRING LOWER
C ROUND WITH A PENALTY FUNCTION INCLUDED IF W NE 1.E30

ISN 0003 REAL flPERPO
ISt4 0004 INTEGER*2 NSAVE,NAI)D,NX,MI NOPT,MORE.NTGYTR,

I VEHNMULTNONREC,NYD, ISMATtLYRLETTLYDtMINKOUT,LTRNINTYR
C 

ISN 0005 COMMON/SAV3/GROtGUESSLP tNSOLSO LSOL NPMS ,NMIS,NSPR,NPRPD 30)
I PADI)301, LTR(501 PLR(501 ,RDIST(56,4) ,ALP I 4,60

ISN 0006 COMMON/SAVALL/LCK,SLO,NM, NEXD,NV,NUMD,MYRS,LZOPT(8R)NYD(46),MAT(46
1),SUST(46 1 ,S(46)S LYD(46,YDO(46),IS(102),LYR(252),LETT(250 )
2 MIN(250),YRLM1250), VEH(4,60),NONREC(120,20),NMULT(60,50I

ISN 0007 COMMON/TEMP/VNM(2,250), FLAGKI,NEXTLOUT,SAVS(40),KOUT(40),
I NINIYR(40,20) ,NTGYTRI40,20,21 RECUR(60,20,2

ISN 0008 CCIMMUN/SCRACH/EXTRANADD,NXMOREIIOIZKP,WKP,NXKP,LZKPIS),DUME(I)I
*, A2,LZ 146),W 500},W2100 ),
I TDS(500),WR(499)tZ500),COST(2,250),MINOPT(246,9),NODE(5,500),
2 NPUS,SIGS0(9),ETC(9),
4 NCOST,LB,KX,KZ,NSAVE( 10I,KEEP(40 MZ (60),OU

C
ISN 0009 IF(LB.EO.5OI) GO TO 54

C ***FIND NEW RECURRING LOWER BOUND**e
IStl 0011 49 W(KX)=O.

Stl1 0012 W2(KX) = 0.0
I',N 01)13 1)11 50 J=I,NM
1(N 0)U1t4 IF(YRLM(J).LT..001) GO TO 50
I'm1 fJo16 CALL IJNPACKIMZ,VNMII,J),NV .1)

SN 0017 CflST(I,JI = I.OE30
I S,/ 01)18 COlST(2,J) = 1.OE30
I',N 00)19 K) = LYR(J)
I(N 0020 JX = LETT(J)
l t (1021 [ITR = LTR(JX)
15N )0022 DO) 48 (1 = I,NV
ISN 0023 IF(MZ(I11.EQ.0O GO TO 48
ISN 0025 1 = (1
ISN 0026 IF(ITR.EO.2) I - 11 & NV
ISN 0028 DO 47 M=1,20
ISN 0029 IFINONREC(I,MI).EO.O GO TO 475
ISN 0031 NO = NnNREClI,M)
ISN 0032 IFIKI*LZINO).LT. KO ) GO TO 48
ISN 0034 47 CONTINUE

ISN 0035 475 X = NMULTIII,JX)
ISN 0036 CX=YRLM(J(*RECUR(Il,KO,ITR)*X
ISN 0037 IF(CX.GE.COST(2,J)) GO TO 48
ISN 0039 IF(CX.LT.COST(I,J)) GO TO 43
ISN 0041 COST(2,J) = CX
ISt 0042 GO TO 48
ISN 0043 43. COST12,J) = COSTII,JI
ISN 0044 COST(1,J) = CX
ISN 0045 MIN(J) = 11
ISN 0046 48 CONTINUE
ISN 0047 W(KX)=W(KX)ICOSTI1,J)
ISN 0048 W2(KX) = W2(KX) C COSTI2,J)
ISN 0049 50 CONT INIlE
ISN 0050 IF(KX.EO.NX) GO TO 510
I.N OU52 KZ = Kl*LZ(NCOST)
ISN 0053 IFIW(KX).LT.I.OE20) GO TO 508
ISN 0055 1GfJ = 0.0
ISN 0056 GO TO 38
ISN 0057 508 IF(KZ.EO.O) GO TO 510
ISN 0059 KY = NSAVE(LB)
ISN 0060 512 IF(WIKX).GT.WIKY)-.O001.ANO.W2(KX).GT.W2(KY)-.0001) GO TO 38
ISN 0062 IF(W(KX).GT.WIKY)-.O001.AND.W21KX).GT.I.OE25.ANOD.2(KY)-W2(KX .LT.

1 1.0E25) GO TO 38
C
C CALCUILATE LOWER BOUND USING PENALTY FUNCTION BASED ON VEHICLES

ISN 0064 510 00 350 NIC = I,NUMD
ISN 0065 KFEPINIC) = 1
1SN 0066 IFILZ(NIC).LT.15) KEEPINIC) = 0

SNr 0o068 350 CI.NT IN IE
I SN 0069 355 TGn = 0.0
I(SN 0070 IV = 0
ISN 0071 TG = 0.0
ISN 0072 354 on 351 IX * 1,NV
ISN 0073 IFIIX.EO.IV) GO TO 351
ISN 0075 VGO = 0.0
ISN 0076 330 DO 90 J = I,NM
ISN 0077 IF(YRLM(JI.LT..001) GO TO 90
1SN 0079 IFIMINIJI.EO.IXI GO TO 91
ISN 0081 90 CONTINUE
ISN 0082 GO TO 351
ISN 0083 91 PF = 0.0
ISN 0084 KTV = 0
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ISN 0085 11 = IX
ISN 0086 JX = LETTIJI
ISI Ouo7 IFILTRIJXl.EO.2 11 = IX t NV
ISN 0089 00 341 M = 1,20
ISN 0090 IFINONRFCIIlM).EO.O) GO TO 3415
ISN 0092 NO = NnNREC(11,M)
ISN 0093 IFIKEEPINOI.EO.O) GO TO 341
ISN 0095 VGO = VGO £DSINOI) FLOATIKI)*SUSTINO)
ISN 0096 KTV = 1
ISN 0097 341 CONTINUE
ISN 0098 3415 IFIKTV.EO.OI GO TO 351
ISN 0100 nO 331 J = I,NM
ISN 0101 IFIYRLMIJI.LT.O.OO01.OR.MINIJI.NE.IXI GO TO 331
ISN 0103 PF = PF t COSTI2,J) - COSTI,JI)
ISN 0104 331 CONTINUE
ISN 0105 VGO = AMINI(VGO,PF)
ISN 0106 - IF(VGO.LT.TGI GO ro 351
ISN 0108: IV = IX
ISN 0109 TG = VrO
ISN 1olo. 11 = 11
ISN 011i. 351 CONTINUE
ISN 0112 TGO = TG & TGO
I1SN 0113 IFITG.LT.GUESS*.O1l GO TO 38
ISN 0115 TG = 0.0
ISN 0116 )0 352 M = 1,20
ISN 0117 IFINNNREC(I2,MI.EQ.0) GO TO 354
ISN 0119 NO = NONREC(I2,M)
ISN 0120 KEEPINOI = 0
ISN 0121 352 CONTINUE
ISN 0122 6O Tn 354
ISN 0123 38 IFIKZ.EQ.O) TDSIKX) = TOSINX)
ISN 0125 IF(KZ.GT.O.ANO.KX.NE.NX) TOS (KX) I TOSINX)

I t OSINCOST) t FLOATI LB8KI-NYO(NCOST)tEIlSUSTINCOSTI
ISN 0127 54 IF IKX.EQ.NX) TDSINX) = TDS(NX) t

I - OSINCOST) t FLOAT(LYDONCOSTI-NYD{ NCOST)El)*SUSTINCOST)
ISN 0129 DMIN = TGO t TDSIKX)

C
ISN 0130 507 Z(KX) = DMIN & WIKX)
ISN 0131 IF(LP.GT.O) WRITE(6,2041 KXNXtNCOSTKZtWIKX),OMINZIKX)
ISN 0133 RETURN
ISN 0134 204 FORMAT llH ,4113,5X)t31F9.2,5X))
ISN 0135 END

*****e END OF COMPILATION ******
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F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTtXREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE=(126976t24576) DEFAULT OPTIONIS) USED

IEWOOoo NAME MOXO2LDIR)
IEW0461 IBCOM=
IEWO461 UNPACK

CROSS REFERENCE TABLE

CONTROL SECTION

NAME ORIGIN LENGTH

LFB(JNU I
SAV3
SAVALL
T EMP
SCRACH

00
A50

1300
4DFO
8F00

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

A50
980

3AIC
4110
6A60

LOCATION REFERS TO SYMBOL

168 SAV3
170 SAVALL
178 SCRACH
180 SCRACH
188 SCRACH
190 UNPACK

94 SAVALL
ENTRY ADDRESS 00
TOTAL LENGTH F960

IN CONTROL SECTION

SAV3
SAVALL
SCRACH
SCRACH
SCRACH

SUNRESOLVED
SAVALL

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

16C
174
17C
184
18C

8C

SAVALL
TEMP
SCRACH
SCRACH
IBCOM=
SCRACH

SAVALL
TEMP
SCRACH
SCRACH

SUNRESOLVED
SCRACH

****MOXO2LD NOW REPLACED IN DATA SET

OS/360 FORTRAN H DATE 71.312/17.03.49

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=44,SOURCE,BCDtNOLISTNODECK,LOADeNOMAP,NOEDITiDt
ISN 0002 SUBRO)UTINE LISTC
ISN 0003 DOUBLE PRECISION NAME,NAMEN,NAMEK
ISN 0004 INTEGER*Z KODESP,KODEM,NSYR,NSFX,NRFXtNYRSSTNSTRFX,NYRSFXNPROG,

I KPROGtKODEtLTRYDPL
ISN 0005 REAL LEVEL,NPERPD
ISN 0006 COMMON/SAV2/EXT,ACCLtKNSTGtKNFAM,KNCI,KNP,KNMIS,JFLAG,TREFNCSTRt

1 PMAX,PMIN,ISTRT,IFIN,MAXITR,MITR,KODESP(61,TITLEIIO),LEVEL(20),
2 CNTRVL(20)FIXED(20) ,KODEM50I),NSYR(550 NSFXI50),NAME(56),
3 YDPL(56),NRFX(50),NYRSST(84),NSTRFX8(4),NYRSFX184),SUS184),C(84)
4, R184), S(84),CS(901,NPROG(90),KPRDGI90), KOOE(90)

ISN 0007 COMMON/SAV3/GRO,GIJESS,LP,NSOLMSOLMSOLNP,MOS,NMIS,NSPRNPERPD(30) 
I PAn(301,LTR(50),PLRI50 )1R DIST(56,4),ALPI(4,60)

ISN 0008 IF(NCSTR.EQ.O) RETURN
ISN 0010 WRITE (6,11) NCSTR
ISN 0011 I FORMAT (IHI,25X,12,' CONSTRAINTS'/6X, KODE )
ISN 0012 DO 200 1 = 1,NCSTR
ISN 0013 L = KOI)EII)
ISN 0014 IF(L.Ll.1.OR.L.GT.11) GO TO 200
ISN 0016 J = NPROG(I)
ISN 0017 K = KPROG(I)
ISN 0018 IFIJ.LE.NMIS t NSPR) NAMEN = NAMEIJ)
ISN 0020 NAMEK = NAMEIK)
ISN 0021 Z = CS(II)
ISN 0022 GO TO (10t20,30940,50,60,70,80 t90100,11lO), L
ISN 0023 10 WRITE(6,11) L,JNAMEN,K,NAMEKZ
ISN 0024 11 FORMAT(6X,13,3X,'START ',13,1X,A6, AFTER END ',13,-lXtA6,' tt,F3.0

ISN 0025 GO TO 200
ISN 0026 20 WRITE(6,211 L,JtNAMENZKNAMEK
ISN 0027 21 FORMAT (6X,13,3X,'END ',13,1X,A6,' &t,F3.0,' BEFORE START ',I3,1X,

s A6)
ISN 0028 GO TO 200
ISN 0029 30 WRITEI6,31) LJtNAMENZ
ISN 0030 31 FORMAT (6Xtl3,3X,'START *,13,1X,A6,' IN',F6.0)
ISN 0031 GO TO 200
ISN 0032 40 WRITE (6,41) L,JNAMEN,Z
ISN 0033 41 FORMAT 16X,13t3X,'END OEVL ',13,1XA6, IN',F6.O)
ISN 0034 GO TO 200
ISN 0035 50 WRITE (6,51) LJNAMEN,Z
ISN 0036 51 FORMAT (6X,13,3X,13,1XA6,F3.0,' YEARS DE.ELOPMENT')
ISN 0037 GO TO 200
ISN 0038 60 IF IZ.LE.O.) GO TO 64
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WRITE 16,61) LJ,NAMENZKNAMEK
61 FORMAT (6X,13,3X,'TARGET DATE ',13tlX,A6,' NO LATER THAN',F4.0,

* ' YEARS BEFORE ',13,1X,A6)
GO TO 200

64 Z = ABS (ZI
WRITE (6,65) L,J,NAMEN,ZKNAMEK

65 FORMAT (6X,13,3X,'TARGET DATE ',13,1X,A6,' NO LATER THAN',F4.O0
s ' YEARS AFTER ',13,IX,A6)
GO TO 200

70 WRITE 16,71) L,JNAMEN,Z
71 FORMAT 16X,13,3X,'TARGET DATE ',13,1X,A6,' NO LATER THAN',F6.0)

GO TO 200
80 IF(J.LE.NMIS t NSPR) WRITE 16,811 L,J,NAMEN
81 FORMAT 16X,13,3X,13t1XA6,' FIXED')

IF(J.GT.NMIS & NSPR) WRITE(6,82) L,J
82 FORMAT (6X,13,3X,'PROGRAM DEV ', 13,' FIXED')

GO TO 200
90 WRITE (6,91) L,J,NAMENZ
91 FORMAT (6X,13,3X,'START ',13,1X,A6,0 NO EARLIER THAN',F6.0)

GO TO 200
100 WRITE (6,101) L,J,NAMEN,Z
101 FORMAT 16X,13,3X,'TARGET DATE ',13,1X,A6,' NO EARLIER THAN ',F6.0)

GO TO 200
110 WRITE( 6,111) L,J,KNAMEK
111 FORMAT(6X,13,3X, 'PROGRAM DEV ',13, ' COMPLETED BY FIRST LAUNCH

IOF PROGRAM ',13,1X,A6)
200 CONTINUE

RETURN
END

****** END OF COMPILATION ******

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE-I126976,24576)

IEWOOOO NAME MOXO2LCIR)
IEW0461 IBCOM=

DEFAULT OPTIONIS) USED

CROSS REFERENCE TABLE

SECTION-

ORIGIN LENGTH

00 784
788 FEO
1798 980

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

370 SAV2 SAV2
378 IRCOM- SUNRESOLVED

ENTRY ADDRESS 00
TOTAL LENGTH 2118

****MOX02LC NOW REPLACED IN DATA SET

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

374 SAV3 SAV3
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ISN 0040
ISN 0041

ISN 0042
ISN 0043
ISN 0044
ISN 0045

ISN 00.46
ISN 0047
ISN 0048
ISN 0049
ISN 0050
ISN 0052
ISN 0053
ISH 0055
ISN 0056
ISN 0057
ISN 0058
ISN 0059
ISN 0060
ISN 0001
ISN 0062
ISN 0063
ISN 0064

ISN 0065
ISN 0066
ISN 0067

CONTROL

NAME

LISTC
SAV2
SAV3

NAME



C OPTIMAL RESOURCE ALLOCATION MODEL
C COST tINCERTAINTIES ARE DISPLAYED QUANTITATIVELY

C A PROGRAM EITHER EQUALS A MISSION WITH LAUNCH SCHEDULE OR A
C DEVELOPMENT OR SUSTAINING PROGRAM OR A MJSC. PROGRAM
C A MISSION MUST HAVE AT LEAST ONE AND NO MORE THAN 10 LAUNCH YEARS
C

0001 DOUBLE PRECISION NAME
0002 LOGICAL SKIP,EXT,ACCL
0003 REAL NPERPD
0004 INTEGER PROG
0005 INTEGERe2 YI)PL,NSYRNSFX,NRFX,NYRSST,NSTRFX,NPRnG, KPROG,KOOE,

I NYRSFX,KODEM,KODESPVEH,NMULT,NONREC,NYD, ISMATLYRLETTLYD,
2 MIN,FINISH,NSTG,NFML NFMUt,KODS,MAS,LABStLABF,LABItLTR,NUtNBY,
3 MODE,Nf)B,LSA, NYSKODEFLST, MST, IST,JST,KST,NVSMRV,NRP
4 NYP,KODEPtIVEHA,NTRIP,NPLS,NRR,MR,NPSTG,NPAD,NPFAMNFS,NPINTL,
5 NPINTU,MAPS,MAPFM API,KODEV,NAFM AIC,
6 KVEHI,LABELLVARY,LVDIVEHLVSLVSFINOPNSSFtNSRFNSXFNDSF

0006 COMMLIN/SAVER/ RFIXD112,841
0007 COMMUN/SAVDMP/ NFAM,KFLAG,FAM(30),KODEF(30),FMNRI30 1FMSUSI301 

1JST130) ,YDF130I,LSA(40, SNR(401,NYSI40O,DINT(40),SINTI401,KST(401,
2 Yf)1140),YDOSI40),ST(401,FMSLSI302)ISUSLS(40,21 SINTLS(40,2)I
3 LST(30,51,YOPFI30,51,MST(30,10IYDPSI30, 10

0008 COfMMIIIt/SAVSAR/CIR,Pt)J(I3t SRJ33I,3)tNOI40I ,NBY(401,NOBI4I0 RINT(40),
I PLCINT(40I,XLTI40), PLCT140),UPP(40),TAT1401,TAMTO501,SR(40,31,
2 .(Jlt F140,31,PLC140,3)

0009 CIIt4MHJI4/SAVEI/ FINISH, NSTG,NC I LY,LABDF 30t,LAHS(40),LABI(40),
I tIFMl. (1O) ,NFMU(40),KtOI)S(401,STS1411,STG(40),VLR(50 ,WPR(50),
2 RPl M( I0),MAS(40,31, RXI 12,50)

0010 COM4MON/SAV2/EXT,ACCL,KNSTGKNFAM,KNCI ,KNP,KNMIS,JFLAGTREF,NCSTR,
I PMAXPMIN,ISTRTIFINMAXITRMITRtKOIESP(6),TITLE(IO 10LEVEL(20),
2 CNTRVL(20),FIXIUVt20ItKLII)EM50,NSYRI50INSFX(50),NAME(56),
3 YOPLI561,NRFX(50INYRSSTI84),NSTRFX(84)I NYRSFX(84),SUSI84)ICI841
4, R(R41, S(841,CS(90),NPROG190),KPROGI901, KODE(901

0011 COMMON/SAV3/GRO,GUESS,LP,NSOL,MSOL,NP,MUS,NMISNSPR,NPERPD(301,
I PAD130)1LTRI501,PLRI50),RD IST156,41,ALPII4,60I

0012 COMMON/SAV4/ MAF130,31, MAIC(40,31,
* NPADI2,60) ,NPFAMI30,5 ,NPINTL(30,5),NPINTU 30,5I,
1 NFS(40,4),NPSTG(30,10,MAPS(30,10),MAPFI30,101,MAPI(30,101,
2 PFAMDI30,5,21,PFAMS130,5,2),PINTS(30,5,2),PSTGDO30,10,21,
3 PSTGS(30,10,21

0013 COMMON/SVACAV/ KNVNOPTKODEP(301,RPLOI40),IVEHA(50),NTRIPI501,
I NPLSI50),NRRI50OIMRI50,NVS(601,MRVI60I,NRPI601,B1(601,821601,

FORTRAN IV G LEVEL 1, MOO 4 MASTER DATE = 71312 17/27/34

2 B3160,B4160101,KOEV(60),NYP(2,60),VMI2,60I
0014 COMMON/SAVALL/LCK,SLO,NM,NEXD,NV,NUMD,MYRS,LZOPTI8,NYD(46),MAT(46

1),SIJST(46),DS(461,LYD(46),YD(46),5I(102),LYR1252),LETT(250),
2 MIN1250),YRLMI2501,VEH(4,60),NONREC(120,20),NMULT(60,501

0015 COMMON/VARNCE/KSTATVARI(401,VARF(50),VARM(S56,FMVAR(2,301,
I FIVARI3,40),PLVAR(3,56),SVAR(5,40)

0016 COMMON/SCRACH/M,N,NCS,PROG,IODD,IERR,SKIPMYFLAG,JSNSCALE(5),
I NSL(10)lTOTAL(20) ,(20)tD(20),XOUT(201,VOUT(20)tRRRI20)IYEARI2OI
2, Y(20),KVEHII(50),LABEL50I,LVARYI7O),LVD(70),IVEH(701,LVS(70),
3 LVSF180IVNAMI80O,NOP186),RF(86),CF1861b,SF86),FLAGRI86I,
4 FLAGS1861,NSSF(86)1NSRF1861,NSXF186I,NDSF1861,SUSTFI861,NLVP(861
5, NSTRRC(86),NYRSRCI86),LNUFI86)INSTRST(86),LNDATE(86),NPRO(901O
6 KPROI90),CSXI90OILZI46I1RCOSTI 60), KVEHI 60,1IMAGE830)1,
7 XSCHI10O,701,PLSCHIIO,70),XLVSUMI20,501,RECUR(20,50),KODX(901,
8 LAtNI46),0M1265)

0017 DATA BLANK /IH /
0018 STSI41I = BLANK
0019 LYRI252) = 0
0020 9 FINISH = 1
0021 KSTAT = 0
0022 JFLAG = 0
0023 DO 3 I = 1, 40
0024 DO 2 J = 1,3
0025 FIVARIJ,I =l 0.0
0026 2 SVAR(J,II = 0.0
0027 VARIII) = 0.0
0028 SVAR(4,I) = 0.0
0029 3 SVARS5,I) = 0.0
0030 1DO 4 I = 1,30
0031 FMVARII,Il) 0.0
0032 4 FMVARI2,1I = 0.0
0033 DO 5 1 = 1,56
0034 VAPM(I) = 0.0
0035 DtJ 5 J - 1,3
0036 5 PLVARIJ,I! " 0.0
0037 D(1 6 I r 1,50
0038 6 VARFIII = 0.0
0039 10 CALL ASSIGN
0040 IF(MYRS.EO.OI GO TO 99
0041 IFIMYRS.EQ.100I GO TO 9
0042 IF(FINISH.GT.1) GO TO 12
0043 NNM 3 NMIS + I + NSPR

0044 TREF = 1900.0 4 TREF
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DO 8 I = 1P84
8 RI ) = 0.0

12 DO 13 1 * 1970
LVARY4(I 1 0
LVDII) = 0
DO 131 J - 1,10
PLSC-IJtl) - 0.0

131 XSCH(JI) = 0.0
°13 CONTINUE

DO 132 I = 1t86
132 NLVP(I) = 0

DO 133 1 = 1,50
133 LABEL I) I 0

DO 134 1 = ItNMIS
134 NYRSST(I) I 0

NUMO = NUHD + NEXD
DO 14 1 = It NUMD

14 LABNII) = 0
C
C CALCULATE VARIABLES FOR SMOOTH FROM MISSION DATA
C

M = I
00 120 K = ItNM
IFI(INIK).EQ.O) GO TO 120
I = LYRIK)
J = LETTIK)
IF(J.EQ.LETTIK-1)) GO TO 105
IFIFINISH.GT.1) GO TO 104
SIJ) = ISIJI
RI(J) = YDPLIJ)

104 LVARYIJ) = M
NSTRST(J) = INT12.0*RIJI/ 3.0 + .999)
IFIRIJ).EO.OI NSTRST(J)I=I
GO TO 108

105 LI = LVARYIJ)
MO = NM-
DO 106 L = Ll,MO
IFIMINIK).NE.IVEHIL) GO TO 106
MI = L
GO TO 110

106 CONTINUE
108 IVEH(NI = MINIKI

LVSIM)I I - ISIJ) + 1900 + ILY

FORTRAN IV G LEVEL 1, MOO 4 MASTER DATE = 71312 17/27/34

NLVP(J) = NLVPtJ) + I
Ml = M
M = M + 1

110 M3 = ISI(J
IF(SUS(JI.LE..001) GO TO 111
NX = NYRSST(JI
M4 = NSTRSTIJ)
M5 = NSYRIJ)
NYRSSTIJ) = MAXO(NXtI - M4 - N3 + 1900 + ILY + H5 + 1)

111 M2 = LVSIMII
KI = MINIK)
X = NMULTIKI,J
NDUM = I - M2 - n3 + 1900 + ILY + 1
PLSCH(NDUMNMI) * YRLMIK)
XSCH(NDUM,MI) e YRLMIKI*X
NX = LVDIMI)
LVDIM1) = MAXO(NX,NDUM) !.

120 CONTINUE
M M - I
NCS = 0
N = NMIS
IFINSPR.EQ.O) GO TO 170
DO 150 I = ItNSPR
N = N + 1
IFIFINISH.GT.1) GO TO 140;
S(N) = ISIN)
R(N) = YDPLIN)

140 NSTRSTIN) = INT(2.0*R(N)/3.0 + .9991
IF(RIN).EO.0) NSTRST(N)I 1

150 CONT INUE
C
C CONTINUE TO CALCULATE VARIABLES FOR -SMOOTH USING DEV. AND SUST. COSTS
C

170 IFINUMO.EQ.OI GO TO 260
CALL IINPACKILZLZOPT( 1),NUMD,5)
00 210 1 = ItNUMD
IFILZ(II.EQ.OI GO TO 210
N = N + I
NDUM = N - NMIS - NSPR
LABELINDUJM) = I
LABN(I) = N
C(N) = DOS(II)
NYRSFXINI * 0

0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062

0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084

0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
0101
0102
01(3
0104
0105
0 106
0107
0108
0109
0110
0111
0112
0113
0114

I

0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
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L = MATI )
IFIL.GT.10001 GO TO 206
IF(L.LT.-100) NOUN = -L -100
IFIL.LT.-iOOI J = LABIINDUN)
IFIL.LT.O.AND.L.GE.-100) NOUN = -L
IFIL.LT.O.ANDOLoGE.-100) J = LABF(NDUM)
IFIL.GT.O) J = LABSIL)
IFIJ.EQ.O) GO TO 206
DO 205 K = 1112
RFIXUIKN) RXOIK,J)

205 CIN) = CIN) - RXD(KJ)
NYRSFX(N) = NSFXIJ)
NSTRFX(N) = NRFXIJI

206 NDUM = I + NMIS + NSPR
SIN) = ISINDUN)
RIN) = YD(I)
SUS(N) = SUST(I)
NSTRSTIN) = INT12.O*RIN)/3.0 + .999)
IFIRIN).EQ.O) NSTRSTIN)I1
NX = IS(NUUM) + NSTRSTIN) - 1
NX = MAXO (0,1900 + ILY - NX)
NYRSST(N) = LZ(II) - NYDII) + INTIYDII)) -
IF(SUS(N).LT.OO001) NYRSSTIN) = 0

210 CONTINUE

NSTRSTIN) 4 2 + NX

C
C CALCULATE DEVELOPMENT CONSTRAINTS ON MISSION PROGRAMS

DO 250 K = INM
IFI4INIK).EQO.O GO TO 250
J = LETTIK)
IFINLVP I J I EQ AND*J.EQ.LETTI K-1)
IV = MINIK)
DO 711 I = 1,10
NDM = K- I
IF(J.NE.LETTINDMN) GO TO 215
IF IIV.EO.MIN(NDM)) GO TO 250

211 CONTINUE
215 X = LYRIK) - LYRINDM+I)

II = IV
IFILTRIJ).EO.2) I = IV + NV
DO 220 KI = 1,20
IF(NONRECII11KI).EO.O) GO TO 250
NO = NONRECII ,K1)
Jl = LABNINO)

MASTERIV G LEVEL 1, MOD 4

GO TO 250

DATE - 71312 17/27/34

NCS = NCS + 1
NPROINCS) a Jl
CSXINCS) * -1.0 -X
IF(ICIJ).LT..0001) GO TO 216
KPRO INCS) = J
KUDX(NCS) = 11
GO TO 217

216 IFINCS.EO.1) GO TO 219
NCS = NCS - 1
Dr) 218 1 1,NCS
IFIJI.EO.NPROII)) GO TO 220

218 CONTINUE
NCS = NCS + 1

219 KPROINCS) = O
KIlI)XINCS) = 8

217 IFINCS.GE.90) GO TO 255
220 CONTINUE
250 CtONTINUE

GO TO 260
255 WRITEI6,1002)

1002 FORMAT(52HONIMBER OF DEVELOPMENT CONSTRAINTS HAS BEEN EXCEEDED)
C

260 CALL SMOOTH
C

IFIMOS.EO.2.OR.MOS.EQ.3) GO TO 9
IFIFINISH.EO.MITR + I.ANO.JFLAG.EO.1) GO TO 401
IF(FINISH.EO.MITR + 1) GO TO 402
IFIFINISH.EQ.MITR) JFLAG = 1

C
C CALCULATE VARIABLES FOR ASSIGN FROM SMOOTH VARIABLES
C

MXRS = MYRS
00 300 K = ItNM
I e LYRIK)
J = LETTIK)
IFIJ.EO.LETTIK-I)) GO TO 305
ISIJ) = S(J)
IX = IS(J) + LNDATEIJ) - 1900 - ILY
IDIFF = IX - I

305 IF IIDOIFF.EO.OI) GO TO 300
MYRS r MAXOIMYRS,IDIFF + I)
LYRIK) = I + IDIFF

300 CONTINUE

0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
U144
0145
0146
0147
0148

0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165

FORTRAN

0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186

0187

0188
0189
0190
0191

0192
0193
0194
0195
0196
0197
0198
0199
0200
0201
0202
0203
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0204 MYRS = MINO IMYRS,20)
0205 IFIN.EO.NMIS+NSPR) GO TO 10
0206 DO 350 1 = NNM N
0207 NOUM = I - NMIS - NSPR
0208 J = LABELINDUM)
0209 DSIJ) = CIIl
0210 L = MATIJ)
0211 . IFIL.GT.1000) GO TO 320
0212 IFIL.LT.-100) NDM = -L -100
0213 IF(L.LT.-100) JI = LABIINDM)
0214 IF(L.LT.O.AND.L.GE.-100) NDM * -L
0215 IF(L.LT.O.AND.L.GE.-0I) J1 = LABFINOM)
0216 IFIL.GT.0) JI = LABSIL)
0217 IFIJI.EO.O) GO TO 320
0218 DI0 310 K = 1,12
0219 310 )SIJ) = DSIJI + RFIXDIK,I)
0220 NRFX(JI) = NSTRFX.II)
0221 320 SIJSTIJ) = SUSII)
0222 YDIJ) = Rll)
0223 NYDIJ = INTISIll) + Rll)) - 1900 - ILY
0224 IFINYOIJ).LE.0) NYDIJ) = 1
0225 NI)IJM = J + NMIS + NSPR
0226 ISINDUM) = Sll)
0227 350 CONTINUE
0228 NUMD = NJMO - NEXD
0229 DO 349 1 = I,NUMD
0230 IF(LYDII).EQ.MXRS) LYDII) = MYRS
0231 349 C(NTINUE
0232 GO TO 10
0233 401 WRITEI6,500)
0234 GO TO 9
0235. 402 WRITEI6,501)
0236 GU TO 9
0237 500 FORMAT 158HOMAXIMUM NUMBER OF ITERATIONS COMPLETED - END OF THIS C

SASE)
0238 501 FORMAT ( 65HOOPTIMUM ASSIGNMENT WITHIN BUDGET CONSTRAINTS HAS BEEN

I DETERMINED)
0239 99 STOP
0240 END

FORTRAN IV G LEVEL 1, MOD 4 MASTER DATE = 71312 17/27/34

TOTAL MEMORY REQUIREMENTS 001984 BYTES
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FB3-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP
VARIABLE OPTIONS USED - SIZE=(126976,245761

IEWOOOO NAME MOX02MNIR)
IEW0461 ASSIGN
IEW0461 UNPACK
IEW0461 IBCOM-
IEW0461 SMOOTH
IEW0461 MAXO
IEW0461 MINO

DEFAULT OPTION(S) USED

MODULE MAP

CONTROL SECTION

NAME ORIGIN LENGTH

MASTER
SAVER
SAVDMP
SAVSAR
SAVEI
.AV2
SAV3
SAV4
SVACAV
SAVALL
VARNCE
SCPACH

00
1988
2948
3E08
4868
5830
6810
7190
A318
AE60
E880
F360

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

1984
FCO

14RC
A5C
FC4
FFO
980

3188
848
3AIC
ADC
6A60

ENTRY ADOURESS 00
TOTAL LENGTH 150CO

ee***MXO2MN NOW REPLACEI IN DATA SET

FORTRAN IV G LEVEL 1, MOD 4 MATCHI DATE = 71312

SUBROUTINE MATCHI
***MATCH DECISION COSTS WITH EACH VEHICLE***

INTEGER*2 LSANYStKODEFtLST,MSTISTJSTgKSTVEHtNMULTtNONRECNVDt
1 IS,MAT,LYR,LETTLYD,MINNPSTGtNPADNPFAM,NFSNPINTL,NPINTUtMAPS,
2 MAPF,MAPItFINISH,NSTGNFMLNFMUKOOS,MASLABS,LABF,LABIMAICtMAF

COMMON/SAVDMP/ NFAM,KFLAGtFAM(30)1,KOEFI30),FMNR(30)1FMSUS1301,
IJST1301,YOF(30),LSA140),SNRt40),NYS140),DINT(401,SINT(40),KST(40),
2 YOII40) ,YDS40)1,ST(401,FNSLS(30,2,5SUSLSt40,2),SINTLS(40,2),
3 LST(30,51,YDPF130,5),MSTI30,10DtYDPS(30,101
COMMON/SAVEI/ FINISHNSTGNCI,ILYLABF130)1LABSS401,LABII401)
I NFMLI40)1NFMU(40)tKODS(40),STS141),STG(40),VLR(50tHWPRI50),
2 RPLHI50H,MAS(40,3), RXD112,50)
COMMON/SAV3/GROGUESSLPNSOLMSOLtNPMOS,NMlISNSPRtNPERPD(30)t

I PAO(30)LTR(50),PLR(50),RDIST(56,4IALPIL4,601
COMMON/SAV4/ MAF(30,3)t MAIC(40,3),

e NPAD(2,60).NPFAM(30,5),NPINTL(305), NPINTU(3Ot5)t
I NFS(40,4),NPSTGI3Ot,10,MAPS(30,10),MAPF(30,0l,MAPII30,10)t
2 PFAMDO30,5,2),PFAMS(30,5,2),PINTS(30,5,2)tPSTGD(30,10,2),
3 PSTGS(30,10,21
COMMIN/SAVALL/LCKSLOtNMNEXDNVNUMOMYRSLZOPT(8),NYD(46)tMAT(46
1),SUST(46)tDSI46,LYD(46),YD(46),IS(102),LYR(252),LETTI250D)
2 MIN(2501,YRLM(250DbVEH(4,60),NONREC(120,20)tNMULT(60,50)

IF(LP.GE.2) WRITEI6,251)
4 DO 66 1 = I,NV

12 I + NV
JX = 0
KX = 0
DO 64 J = 1,20
NOrNRECCl2,J) = 0

64 NONRECtlI,J) 0
25 DO 65 MS= 1,4

K = VEH(MS,I)
IF(K.EO.O) GO TO 66
IF (MAS(K,II) .EO. 01 GO TO 9050
JX = JX + I
NONRECIItJX) = MAS(IKt
KX = KX + 1
NONREC112 tKX) * MAS(K,1)
IFILP.GE.2) WRITEI6,250) It MAS(K,1)
IFILP.GE.2) WRITE(6,2501 12, MASIKt,)

NAME

0001
C
C

0002

0003
C

16/54/25

0004

0005

0006

0007

C
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
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0026 IFIJX.GT.20.OR.KX.GT.20) GO TO 93
0027 9050 IF(NP.EO.O) GO TO 63
0028 IF IMASIK,21.EQOOI GO TO 9051
0029 DO 302 L = t1JX
0030 IFIMASIK,21.EQ.NONRECIItL)) GO TO 9051
0031 302 CONTINUE
0032 JX = JX + I
0033 Nf)NREC(IJX) = MASIK,2)
0034 IFILP.GE.21 WRITE16t250) It MASIKt2I
0035 IF (JX.GT.20) GO TO 93

)03h6 9051 IF (MASIKt3).EQ.OI GO TO 9052
0037 DO 303 L = 1,KX
0038 IFIMASIK,31.EQ.NONRECI12,LI) GO TO 9052
0039# 303 CONTINUE
0()40 KX = KX + 1
Jootl NINRFC( 12 KXI = MASIK,31

0042 IFLP.GE.21) WRITEI6t250) 12, MASIKt31
0043 IF IKX.GT.20) GO TO 93
0044 9052 IF INPAODII).EO.OI GO TO 9053
0045 NI = NPAOI1II1
0046 On 9054 J = 1,10
0047 IF (NPSTG(NIJI .NE.K) GO TO 9054
09J441 IF IMNPS(NIJ).EO.O) GO TO 9053
0049 00 304 L = t1JX
0050 IFIMAPSINItJI.EQ.NONREC(IILI) GO TO 9053
0051 304 CONTINUE
005Z JX = JX + I
0053 NIINRFCIitJXI = MAPSINIJ)
0054 IFILP.GE.2) WRITE16,2501 It MAPSI(NIJI
0055 IF i.JX.;T.20) GO TO 93
0056 GO TO 9053
0057 9054 CONTINIIE
0058 9053 IF INPAODI2I).EO.O) GO TO 63
r,059 NI = NPAI12,1)
0060 DO 9055 J = 1,10
0061 IF (INPSTGINI,J).NE.KI GO TO 9055
0067 IF IMAPSINI,J).EO.OI GO TO 63
0063 DO 305 L = 1,KX
0064 IFiMAPSINItJI.EQ.NONRECII2,LI) GO TO 63
0065 305 CONTINUE
0066 KX = KX + 1
0067 NONREC(12 ,KX) = MAPSINItJ)
0068 IFILP.GE.2) NRITEI6t250) 12, MAPSINI1J)

FORTRAN IV G LEVEL 1, MOD 4 MATCHI DATE n 71312 16/54/25

0069 IF IKX.GT.20) GO TO 93
0070 GO TO 63
0071 9055 CONTINUE

C *** PICK UP SHARED COSTS ***

0072 63 IF(NFAM.EO.O) GO TO 21
0073 DO 885 KY=1t4
0074 KZ=NFS(KKYI
0075 IFIKZ.EO.O) GO TO 885
0076 IF IMAF(KZ,1l.EO.OI GO TO 9056
0077 'DO 306 L = IJX
0078 IFIMAFIKZtII)EQ. NONRECIILI)) GO TO 401
0079 306 CONTINUE
00110 JX=JX+1
0081 NONREC(IIJX) = MAF(KZIl
0082 IFILP.GE.2) WRITE1(6250) I MAFIKZt1)
0083 401 on 307 L = 1,KX
0084 IFiMAFIKZI).EO.NONRECII29LI) GO TO 9056
0085 307 COJNTINIIE
0086 KX = KX + 1
0087 NONPtC(12 tKXI = MAFIKZ91)
0088 IFILP.GE.2) WRITE(I62501 12, MAF(KZ,1)
0089 IFIJX.GT.20.OR.KX.GT.20) GO TO 93
0090 9056 IFINP.FO.O) GO TO 885
0091 IF IMAFIKZi,2.EQ.O) GO TO 9057
0092 00 308 L = 1,JX
0093 IF(MAFIKZ,2).EQ.NONRECIIL)) GO TO 9057
0094 308 CnNT INUF
0095 JX = JX + 1
0096 NOHREC(IJX)I = MAFIKZ21
0097 IFILP.(;E.2) WRITE(6t250) I MAFIKZt2)
0098 IF(JX.GT.20) GO TO 93
0099 90.57 IF (MAFIKZ,3).EO.O) GO TO 9058
0100 DO 309 L = 1,KX
0101 IF(MAF(KZ,3).EO.NONRECI2,LII GO TO 9058
0102 309 CONTINUE
0103 KX = KX + 1
0104 NONRECII2 tKX) = MAFIKZ,3)
0105 IFILP.GE.2) WRITE(6,250) 12, MAFIKZ,3)
0106 IF IKX.GT.201 GO TO 93
0107 9058 IF (NPAO(III).EO.O) GO TO 9059
0108 NI = NPADOIII)
0109 00 9060 J = 1,5
0110 IF (NPFAMINItJINE.KZ) GO TO 9060

MATCHI DATE - 71312 16/54/25FORTRAN IV G LEVEL ,It MOO 4



MATCHI DATE = 71312

IF IMAPFINI,J).EO.O) GO TO 9059
1)1) 310 L = I,JX
IFIMAPFiNI,J).EO.NONREC(l,LII GO TO 9059

310 CONTINUF
JX = JX + I
NONREC(I,JXI = MAPFINIJ)
IFILP.GE.21 WRITE16,250) I, HAPFINI,J)
IF IJX.GT.201 GO TO 93
GO TO 9059

9060 CONTINUE
9059 IF (NPADI2,II.EO.O) GO TO 885

NI = NPAI)12,I)
DO 9061 J = 1,5
IF INPFAMINI,J).NE.KZ) GO TO 9061
IF (MAPFINI,JI.EO.O) GO TO 885
0O 311 L = I,KX
IFIMAPFINI,JI.EO.NONRECII2,LII GO TO 885

311 CONTINUlE
KX = KX + I
NONRECII2 tKXI = MAPFINI,JI
IFILP.GE.2) WRITE(6,2501 12, NAPFIN1IJI
IF (KX.GT.201 GO TO 93
GO TO 885

9061 CONTINUE
885 CONT I NUE

C *** PICK UP INTEGRATION COSTS **
21 IF(IMS.EO.41 GO TO 65

IFIVFHIMS+I,II.EO .O) GO TO 65
KI=VEHIMS+1,I)
IFINCI.EO.O I GO TO 9062
DO 89 J=I,NCI
DO fl87 KY=1,4
IF(NFMLIJI.NE.NFSIKKYII GO TO 887
0n Rh6 KZ=L,4
IFINFMIIIJI.EO.NFSIKIKZI) GO TO 888

886 CONTINUE
887 CONTINUE

GO TO 89
888 IF IMAICIJtl.EQ.O) GO TO 9063

DO 312 L = 1,JX
IFIMAICIJII.EQ.NONRECII,L)) GO TO 402

312 CONTINUE
JX = JX + I

IV G LEVEL 1, MOO 4 MATCHI DATE = 71312 16/54/25

NONRECII,JXI = MAICIJ,II
IFILP.GE.21 WRITEI6,2501 I, MAICIJt11

402 00 313 L = ItKX
IF(IMAICIJ,l.EQ.NONREC12,LI)) GO TO 9063

313 CONTINUE
KX = KX + I
NONRECII2 ,KX) = MAIC(JI)
IFILP.GE.2) WRITE16,2501 12, MAICIJ,1)
IFIJX.GT.20.OR.KX.GT.201 GO TO 93

9063 IFINP.EO.OI GO TO 89
IF (MAICIJ,21.EQ.0) GO TO 9064
DO 314 L = 1,JX
IF(MAICIJ,21.EQ.NONREC(I,LI) GO TO 9064

314 CONTINUE
JX = JX + 1
NONRECII,JXI = MAICIJ,2)
IFILP.GE.21 WRITE(6,250) It MAICIJ,21
IFIJX.GT.20) GO TO 93

9064 IF IMAICIJ,3).EO.O) GO TO 89
DO 315 L = 1,KX
IF(IMAICIJ,3).EO.NONRECI12,LI) GO TO 89

315 CONTINUE
KX = KX + 1
NONRECII2 tKX) = MAICIJ,31
IFILP.GE.2) WRITE(6,2501 12, MAICIJ,3)
IF (KX.GT.20) GO TO 93

89 CONTINUE
9062 IFINP.EO.O) GO TO 65

DO 9065 M = 1,2
IF (NPADIM,I).EO.OI GO TO 9065
Ni = NPAOIM,I)
DO 9066 J = 1,4
IF INFSIK,JI.EO.O) GO TO 9065
DO 9067 KY = 1,5
IF(NPINTLINIKY).EO.O) GO TO 9066
IF INPINTL(NI,KYI.NE.NFSIK,J)) GO TO 9067
DO 9068 KZ = 1,4
IF (NPINTUINI,KY).EQ.NFSIKIKZII GO TO 9069

9068 CONTINUE
GO TO 9067

9069 IF (IMAPIINItKY).E.O) GO TO 9067
IF (M.EQ.2) GO TO 9070
DO 316 L - I,JX
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0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
{)121
0122
01 23
0124
(1125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135

(0136
0137
)0138
0139
01140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152

FORTRAN

0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
0163
016,4
0165
0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
0190
0191
0192
0193
0194
0195
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0196 IF(MAPI(NI1KY).EQ.NONRECIILII GO TO 9067

0197 316 CONTINUE
0198 JX = JX + 1
0199 NONREC(I,JX) * MAPI(NI,KYI
0200 IF(LP.GE.2) WRITEb6,250) It MAPIIN1vKYI

0201 IF (JX.GT.20) GO TO 93

0202 G. O TO 9067
0203 9070 00 317 L = 1tKX
0204 IF(MAPIINIKYI.EQ.NONRECII2,LI) GO TO 9067

0205 317 CONTINUE
0206 KX = KX + 1
0207 NONREC(12 tKXI * MAPIINI1KY)
0208 IFILP.GE.2) WRITEI6,2501 12, MAPIINItKY)
0209 IF (KX.GT.20) GO TO 93
0210 9067 CONTINUE
0211 9066 CONTINUE
0212 9065 CONTINUE
0213 65 CONTINUE
0214 66 CONTINUE
0215 RETURN
0216 93 WRITE(6,220) 1
0217 KFLAG = 1
0218 99 RETURN
0219 220 FORMATI45HOEXCEEDED 20 NON-RECURRING COSTS FOR VEHICLE,141

0220 250 FORMATIISt 16X,14)
0221 251 FORMAT (8HIVEHICLE,1OXX,1HDECISION NUMBER)

0222 END

TOTAL MEMORY REOUIREMENTS 001984 BYTES

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP

VARIABLE OPTIONS USED - SIZE(1126976,245761 DEFAULT OPTION(S) USED

IEWOOOO NAME MOXO2MH(R)
IEW0461 IBCOM-

MODULE MAP

CONTROL SECTION ENTRY

NAME ORIGIN IENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME

MATCHI 00 1984
SAVDOMP 1988 14BC
SAVE1 2E48 FC4
SAV3 3E10 9E4
SAV4 47F8 3188
SAVALL 7980 3A1C

ENTRY ADDRESS 00
TOTAL LENGTH 83AO

****MOXO2MH NOW REPLACED IN DATA SET
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COMPILER OPTIONS - NAME. MAIN,OPT=02, LINECNT=44,SOURCE,BCO,N(LIST,NODECKLOADoNOMAP,NOEDIT ID,
ISN 0002 SUBROUTINE MATEI

C DETERMINE IF VARIOUS STAGE COMBINATIONS MAKE A FEASIBLE VEHICLE
ISN 0003 REAL ISP,ISPA,LENT
ISN 0004 INTEGFRt2 FINISHNSTGNFMLNFMUKODSMASLABSLABFLABIVEHNYDO

I NMULT ,NONRtC, I S,MAT, LYR,LETTLYD,M IN,NVS, MRV,NRP,NYP,KtODEP 
2 IVEHA,NTRIPNPLS,NRRMR,KOOEV

C
ISN 0005 COMMON/SAVALL/LCK,SLO,NMNEXDNV,NUMDMYRS,LZOPTBINYD146) ,MAT(46

1J,SUST146),051461, ,LYD46YD ,YD(46),IS(102)LYR1252),LETTI250),
2 MIN1250)1,YRLM250,VEH(4,601,NONREC( 120,20,NMULTI 60,50)

ISN 0006 CIIMMON/SAVE 1/ FINISH,NSTG,NCI, ILYLABFI(30) LABS(401,LABI(40),
1 NFMLI40),NFMU(40),KUODS(401 ,STS41)STGI40),VLRISO),WPR(50),
2 RPLM(50I,MAS(40,31, RXO(12,501

ISN 0007 COMM(N/Sir VACAl/ KNV,NIPI ,KODEP301 tRPLO140I IVEHA(50 INT IPI5O) 
I NPLS(01),NRI(50),MR(501 ,NVS(60),MRVI60INRP1601,B1160)IB2160),
2 H31601 ,H416OI ,KODEV(60 ,NYPI2,60),VMI2,60)

ISNt 0008 COMMfJN/SCRACH/IPIV,IG,NPAXI2bTNEH4) ,NST1411,THRT(41)1DIAM1411,
I TSL1411,LENTI41)tWTFU(41) WTINI41),lSPI41) MZ150)tLZI5O),
2 WINT(3,601,KX,NX,WGHT(40),WF(41,WT14),ISPA(41,
3 THUT(4),PRT160) tM,VDES,WPLPRKlIERRtDUMI 6067

C
ISN 0009 DATA PI,N,VR~E,CLI/3.1416,2,25573.,28.5/

S1r4 0010 NV1 = NV L I
ISO O11l 00 34 1 = NVI,60 7
ISN 0012 VEH(1,I)=O
ISN 0013 on 34 J=1,3
I.SN 0,14 VEHI(J.l,1)=0
ISN oo015 34 WINT(J,I )=O.
ISN 0016 NX = 0
I',l 0017 IMAX=O
I 5i 0018 JMAX=O
ISN 0019 KMAX = O
ISN 0020 LMAX=O
ISN 0021 00 35 I=I,NSTG
ISN 0022 IFINSTII).EO.O) GO TO 36
ISNt 0024 33 WGHT(I)=WTFUII&1WTIN(II
IS11 0025 IFINSTI)I.EO.1) IMAX=I
ISN 0027 IFINSTIIIEOQ.2) JMAX=I
ISN 0029 IF(NST(I).EO.31 KMAX=I
ISN 0031 IFINSTIII.EQ.4) LMAX=I
ISl 0033 35 CONTINUE
ISN 0034 36 IFIIMAX.EQ.0) GO TO 600

ISN 0036 IFIJMAX.EO.O) JMAX=IMAX
ISN 0038 IFIKMAX.EO.O) KMAX=JMAX
ISN 0040 IFILMAX.EO.OI LMAX=KMAX
ISN 0042 I M l I l M AX&1
ISN 0043 JM1=JMAX&I
ISN 0044 DO 500 I=l,IMAX
IStl 0045 KI = I
ISN 0046 WF I)=WTFU(I)
IS1 0047 WTI1)=WTINII)
ISN 0048 ISPA(II=ISPIII
ISN 0049 THUT(I =THRT I1
ISN4 0050 0D 400 J=IMIKMAX
ISt 0051 WINX=PI*(OIAMlI&ODIAMIJ)*tISORTIILENTIJII*'26IDIAM( II- DIAMIJ))*

1 0.5)**2} )*5.0*0.5
ISN 0052 IF ITHRT(l).LT.I.2*(WGHTII&WWGHTIJ)tWINXI) GO TO 400

I;SI 0054 IF ITHRTII).GT.3.5*(WGHTII)&WGHTIJI&WINXII GO TO 400
IStl 0056 IF (I)IAMIJ).GT.I.2*OIAMII)) GO TO 400
IS11 0058 IF IDIAMII).GT.3.5*DIAMIJI) GO TO 400

ISN 0060 WF(2I=WTFU(J)
ISN 0061 WT(2I=WTIN(J)
ISN 0062 ISPA(2)=ISPIJ)
1511 0063 THIT(2) =THRT(J)
IS 0064 M=O
ISN 0065 PR=O.
ISN 0066 VDES=O.
ISN 0067 CALL PERFII(CLIN,VREF)
1514 0068 IF ( IERR.NE.O) GO TO 60
ISN 0070 NX = NX & 1
ISN 0071' KX = NV & NX
I SN 0072 NJ=J
ISN 0073 VEH(1,KX)=I
IS1J 0074 VEHI2,KXI=J
ISN 0075 WINTII,KX)I=WINX
ISN 0076 PRTI(KX)I=WPL

C

ISN 0077 CALL MISMTI

ISN 0078 IFIKX.EO.100) GO TO 60
ISN 0080 IFIKX.GE.60) GO TO 600
ISN 0082 60 DO 300 K=IMI,LMAX
ISN 0083 WINY=PlelDIAMIJ)LDIAM I K

) I *ISO RT( I LENTI IK))**2' ((OIAM 4
Jl - D IAMIK ) )

1 *0.5)**2))I5.0*0.5 
-
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ISN 0084 IF ITHRT(J).LT.0.37*(WGHTIJI&WGHTIK)6WINY)) GO TO 300
ISN 00H6 IF ITHRTIJI.GT.1.25*(WG GHGHTIKI6WINYII GO TO 300
ISN 0088 IF (THRTII).LT.1.2*IWGHTIIICWGHTIJ)6WGHTIKIEWINX6WINY)I GO TO 300
ISN 0090 IF (THRT(II.GT.3.0*IWGHTIIWtW GHT(JtW WGHT(KI)WINXEWINYII GO TO 300
ISN 0092 IF (OIAMIK).GT.1.2*DIAMIJI) GO TO 300
IS14 0094 IF (DIAMIJ).GT.3.5*DIAMIK)) GO TO 300
ISN 0096 WF(3)=WTFUIK)
ISN 0097 WT(31=WTINIKI
ISN 0098 ISPA(3=ISPIKI
ISN 0099 THUT(31=THRTIKI
ISN 0100 M=l
ISN 0101 PR=O.
ISN 0102 VDES=O.
ISN 0103 CALL PERFIICLINVREF)
ISN 0104 IF (IERR.NE.0) GO TO 70
ISN 0106 NX = NX & 1
ISN 0107 KX = NV & NX
ISN 0108 VEH(I,KX)=I
ISN 0109 VEH(Z,KX)=J
ISN 0110 VEH(3,KX)=K
ISN 0111 WINTII,KX)=WINX
ISN 0112 WINT2tKX)=WINY
IN 0113 PRTIKX)=WPL

C
ISN 0114 CALL MISMTI

C
ISN 0115 IFIKX.FO.100) GO TO 69
ISN 0117 IFIKX.GE.60) GO TO 600
ISN 0119 69 IF(K.(GT.KMAX) GO TO 300
I:N 0121 70 DO 200 L=JMI,LMAX
ISN 0122 IF(L.EO.NJ) GO TO 200
ISN 0124 WINZ=PI*(DIAMIIAM(KL MI(L))*ISORT(ILENT(L))**2I(IDIAMI K)-IAM(L))

I 'o.5)t42))*5.0*O.5
ISN 0125 IFITHRTIKI.LT.0.30*IWGHT(IKlWGHTIL)£WINZ)) GO TO 200
ISN 0127 IFITHRTIK).GT.1.25*IWGHTIKI&WGHTIL)&WINZ)) GO TO 200
ISN 0129 IF(THRT(J).LT.0.32*(WGHT(IJ)WGHTIKI)WGHTILI)WINY&WINZ)I GO TO 200
ISN 0131 IFITHRTIJ).GT.1.50*IWGHT(J)&WGHT(K)E£WHTIL)EWINY&WINZ)1 GO TO 200
ISN 0133 IFITHRT(I).LT.I.20*(WGHTII)6WGHTIJI&WGHTIK)6WGHT(L&WINX&WINY&WINZ

I ))I GO TO 200
ISN 0135 IFITHRT( I .GT.3.00*IWGHTII)6WGHTIJ)&WGHTIK)&WGHTILIWINXEWINY6WINZ

1 )) GO TO 200
ISN 0137 IFIOIAM(L).GT.1.2*DIAMIKI) GO TO 200

ISN 0139 IF(DIAM(KI.GT.4.0*OIAM(LI) GO TO 200
ISN 0141 WF14)=WTFUIL)
ISN 0142 WT(41=WTIN(L)
ISN 0143 ISPAI4)=ISP(L)
ISN 0144 THUT(41=THRTIL)
ISN 0145 M=2
ISN1 0146 PR=O.
ISN 0147 , VDES=O.
ISN 0148 CALL PERFI(CLI,N,VREFI
IrS 0149 IFI ERR.NE.I0 GO TO 200
ISN 0151 NX = NX 6 1
ISN 0152 KX = NV & NX
ISN 0153 VEH(I,KX)=I
ISN 0154 VEH(2,KX)=J
ISN 0155 VtH(3,KXI=K
ISN 0156 VEH(4,KXI=L
ISN 0157 WINT(1,KX)I=WINX
ISN 0158 WINT(2,KX)=WINY
ISN 0159 WINT(3,KX)=WINZ
ISt4 0160 PRTIKXI=WPL

C
ISN 0161 CALL MISMTI

C
ISN 0162 IFIKX.EO.100) GO TO 200
ISM 0164 IFIKX.GE.60) GO TO 600
ISN 0166 200 CONTINUE
ISN 0167 300 COIITINIJE
ISN 0168 400 CONTINUE
ISN 0169 500 CONTINUE
ISN 0170 600 NV = NV 6 NX
ISN 0171 RETURN
ISN-0172 END

****** END OF COMPILATION **4***
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F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAPNCAL
VARIABLE OPTIONS USED - SIZE=(126976,245761

ItWOOOO NAME MOX02MEIRI
ItW0461 PERFI
IEW0461 SORT
It:W0461 MISMTI

DEFAULT OPTIONIS) USED

CROSS REFERENCE TABLE

ENTRY

LENGTH NAME LOCATION

A68
3AIC
FC4
848

6A60

NAME LOCATION NAME LOCATION

IIJCAT IJON REFER'

140
148
1 50
158R

ENTRY ADDRESS
TOTAL LENGTH

o***MOXOZME NOW

S TO SYMHIIL

SAVALL
SAVF- I
SCRACH
SORT

IN CONTROL SECTION

SAVALL 1
SAVEI
SCRACH
SUNRESOLVED

00
C9F8

REPLACED IN DATA SET

LOCATION REFERS TO SYMBOL

144 SAVALL
14C SVACAV
154 PERFI
15C MISMTI

IN CONTROL SECTION

SAVALL
SVACAV

SUNRE SlLVED
SUNRESOLVED

117) 0S/360 FORTRAN H DATE 71.312/17.04.26

COMPILER OPTIONS - NAME= MAIN,OPTO02,LINECNT=44,SOURCE,BCO,NOLISTNODECK,LOADNOMAPNOEDIT,ID,
ISN 0002 SIUBROUTINE MEAN (P1tKSTATSIGS,SXSY)

C FROM MODAL VALUE AND X PERCENT TAIL VALUE, CALCULATE MEAN AND SIGMA-SQUARE
C

ISN 0003 KSTAT = I
ISN 0004 P = 1.0 - P1
ISN 0005 CALL NOTRIIP,YC,IE)
ISN 0006 SIGS = -.5*Y 6 .5*SORTIY*Y & 4.0*ALOGI2.0*SX/SY - 1.0))
ISN 0007 SIGS = SIGS*SIGS
ISN 0008 . SY = .5*SY*(EXP(I.5*SIGSI & 1.01
ISN 0009 RETURN
ISN 0010 END

eos** END OF COMPILATION e*****
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CnNTROL

NAME

MATEI
SAVALL
SAVEI
SVACAV
SCRACH

SECTION

ORIGIN

00
A68

4488
5450
5F98

NAME



F88B-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTtXREFtMAPNCAL
VARIABLE OPTIONS USED - SIZE=1126976,24576)

IEWOOOO NAME MOXO2EXIR)
IEW0461 NOTRI
IEW0461 EXP
IEW0461 SORT
IEW0461 ALOG

DEFAULT OPTION(S) USED

CROSS REFERENCE TABLE

CONTROL SECTION

NAME ORIGIN LENGTH

MEAN

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

00 23A

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

UO
08

ENTRY ADDRESS
TOTAL LENGTH

NOT R I
SORT

00
240

SUNRESOLVED
SUNRESOLVED

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

04
DC

*o**MDXO2EX NON REPLACED IN DATA SET

(17)

ISN 0002

ISN 0003
ISN 0004

ISN 0005

ISN 0006

ISN 0007

ISN 0008

ISN 0009

ISN 0010

ISN 0011
ISN 0012
I .N 0013
1 SN 0015
ISH5 0016
ISN 0018
ISN 0020
ISN 0022
ISN 0024
ISN 0025
ISN 0026
ISN 0027
ISN 0029
ISN 0031
ISN 0032
ISN 0033
ISN 0034
ISN 0036

OS/360 FORTRAN H DATE 71.312/18.05.47

COMPILER OPTIONS - NAME- MAIN,OPTm02,LINECNT.44,SOURCEBCD,NOLISTtNODECKLOADtNOMAPtNOEDITIDI
SIUBROUTINE MISMTI

C DETERMINE PERFORMANCE OF NEW VEHICLE IN TERMS OF MISSION MODEL INPUT
REAL LENT,ISPISPANPERPO
INTEGERo2 VEH,NMULTtNONRECtNYD.IS,MAT,LYRLETTLYDMINtLTRtNVSt
1 MRVNRPNYP,KODEPtIVEHAtNTRIPtNPLSNRRMR,KODEVFINISHNSTGt
2 NFMLNFMUtKODStMAStLABStLABFLABI

C
COMMON/SAVE1/ FINISHtNSTGNCItILYLABF130)tLABS(40)tLABI(40)t

I NFML(401,NFM4U40O)KODS(40),STS1411,STG(40)tVLR(50)OWPRI5OI,
2 RPLM(50),MAS(40t3)t RXD112,50)

COMMON/SVACAV/ KNV,NOPTtKODEP(30),RPL0(40),IVEHA(50),NTRIPI50),
I NPLSI50),NRRI50),MR(50),NVS(60),MRV(60),NRP1601,B1I60),82(60)t
2 B3160),B41601,KODEV(60)1NYP(2,60)1VM12,60I
COMMON/SAV3/GROGUESSLPNSOL,MSOLNP,MOS,NMIS,NSPRNPERPD(301,

I PA0(30)tLTRISO),PLR(50),RDIST(56,41ALP1(4,60)
COMMON/SAVALL/LCKSLO,NMNEXD,NVNUMDMYRSLZOPT(8),NYD(46),MAT(46

1),SIJSTI46),DS(46)LYD YD(4 61,ISII02),LYR(2521,LETT12501,
2 MIN(250)YRLM(250),VEH(4t60),NONREC 120,20),NMULT(60t501

COMMON/SCRACH/IPIVIGNPAx(21)NEH(4),NSTI41)ITHRT(41tDIAM(41),
1 TSLi41),LENT(41tWTFUI41),WTIN(41),ISP(41),MZ(50),LZ(SO0)
2 WINT(3t601KX,NX,WGHT140),WF(4)1WT(41),1PA14)t
3 THUT(4),PR[(60),MtVOES,WPLPR,KI,IERRtOUM(6067)

DATA VREFCLP/25573.,28.5/

CFI=O.
KNS = I
IFINV.FO.O) GO TO 101
00 100 MJ=I,NV
IFIVEHIIKXI.NE.VEH(ltMJ)) GO TO 100
IFIVEH(2tKX).NE.VEHi2tMJII GO TO 100
IF(VEH(3,KXI.NE.VEH(3,MJ)) GO TO 20
IF(VFHi4,KX).NE.VEH(4tMJ)) GO TO 30
.KX = 100
NX = NX - I
RETURN

20 IFIVEH13,MJ).NE.0I GO TO 100
IFIKNS.EQ.31 GO TO 100
CF1 = EXPIBlIMJ))
KNS = 2
GO TO 100

30 IFIVEHI4,MJ).NE.0) GO TO 100
CFI = EXPIBI(MJ))

D-46

NAME

EXP
ALOG

SUNRESOLVED
SUNRESOLVED

2

3
4

.~~~~~~~~



KNS = 3
100 CIINTINUE
101 GO TO (200,300,4001, KNS
200 M=O

N=2
IFIVEH(3,KX).NE.OI N=3
IF(VEH(4,KX).NE.01 N=4
GO TO 500

300 N=2
M=1
IFIVEH(4,KX).NE.OI M-2
GO TO 500

400 N=3
M=l

500 KI=VFHII,KX)
DO 501 1=1,4
IF(VEl(I,KX).EO.O) GO TO 502
K=VEtH I KXI
WFIII=WTFUIKI
WT( I=WTIN(K)
ISPAIII=ISPIKI
IHTII I)=THRT (KI

501 CONTINUE
502 DO 503 I=I,NMIS

LZII) = 0
PR=CLFI
VOES=VLRII)
CALL PERFIICLINtVREF)
IF(WPL.GT.WPRIII.AND.TERR.EO.01 LZIII -1

503 CONTIN N)E
CALL PACKILZ,VMII,KX),NMISII
RETURN
END

****** ENU OF COMPILATION ******

F88-LEVFL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREFMAP,NCAL
VARIABLE OPTIONS USED - SIZE(1126976T245761

IEWOOO NAME MOXO2MI(R)
IEJW0461 PACK
IEW0461 PERFI
1EW0461 EXP

DEFAULT OPTION(S) USED

CROSS REFERENCE TABLE

CONTROL SECTION

NAME ORIGIN LENGTH

MI SMT I
SAVE I
SVACAV
SAV3
SAVALL
SCRACH

00
468

1430
IF78
28F8
6318

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

466
FC4
B48
980

3AIC
6A60

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

108
110
118
120
128

AO
EIOTRY AI)UPESS
TIJTAL LENGTH

SAVE1
SAV3
SAVALL
PACK
EXP
SAV3
00

C078

SAVE I
SAV3
SAVALL

SUNRESOLVED
SUNRESOLVED

SAV3

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

10C
114
liC
124

98

SVACAV
SAVALL
SCRACH
PERF I
SCRACH

SVACAV
SAVALL
SCRACH

SUNRESOLVED
SCRACH :

****MfrXONMI NOW REPLACED IN DATA SET

D-4-y

ISN 0037
ISN 0038
ISN 0039
ISN 0040
ISN 0041
ISN 0042
I SN 0044
ISM 0046
ISF 0047
ISN 0048
ISN 0049
ISN 0(51
ISN 0052
ISN 0053
ISI 0054
ISN 0055
ISN 0056
ISN 0058
I S 0059
ISN 0060
ISN 0061
I St 0062
ISN 00 63
ISO 0064
1514 0065
I.'1[ 0(066
ISN 0067
ISN 0068
ISO 0069
ISM 0071
IStr 0072
ISr 0073
ISN 0074

NAME



(17) 05/360 FORTRAN H DATE 71.312/17.05.21 :

COMPILER OPTIONS - NAME= MAINOPT=02LINECNT=44,SOURCEBCDNOLISTNODECKLOADtNOMApNDEDITDe,
ISN 0002 SUBROUTINE NOTRIXtPD)

C
C THIS SUBROUTINE COMPUTES Y = PIX) a PROB THAT THE RANDOM VARIABLE Up
C DISTRIHUTED NORMALLYIO,I) IS LESS THAN OR EQUAL TO X,. FIX) - THE
C ORDINATE OF THE NORMAL DENSITY AT Xt IS ALSO COMPUTED.
C DESCRIPTION OF PARAMETERS X - - INPUT SCALAR FOR WHICH PlX) IS COMPUTED
C P - - OUTPUT PROBABILITY, D - - OUTPUT DENSITY
C METHOD - - BASED ON APPROX IN C. HASTINGS, APPROXIMATION FOR DIGITAL
C COMPUTERS, PRINCETON UNIV. PRESS, PRINCETON, N.J., 1955. SEE EQN. 26.2.17,
C HANDBOOK OF MATHEMATICAL FUNCTIONS, ABRAMOWITZ AND STEGUN, DOVER PUBL.r INC.
C

ISN 0003 AX = ABSIXI
ISN 0004 T 5 1.0/1I.0 & .2316419*AX)
ISN 0005 D 5 0.3989423*EXP(-X*X/2.)0
ISN 0006 P = 1.0 - D*T*t(I(1.330274*T - 1.821256)*T El.7814781)*T

* -0.35656381*T t .03193815)
ISN 0007 IFIXI 1t2,2
ISN 0008 1 P 5 1.0 - P
ISN 0009 2 RETURN
ISN 0010 END

****** END OF COMPILATION **4*4*

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTXREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE=I126976,24576)

IEWODOO NAME MOX02NRIR)
IEW0461 EXP

DEFAULT OPTIONIS) USED

CROSS REFERENCE TABLE

CONTROL SECTION

NAME ORIGIN LENGTH

NDTR 00 IDC

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

CB EXP SUNRESOLVED
ENTRY ADDRESS 00
TOTAL LENGTH lED

****MOXO2NR NOW REPLACED IN DATA SET

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

D-48

NAME



1171) 0/360 FORTRAN H DATE 71.312/17.04.53

COMPILER OPTIONS - NAME a MAINOPT=02,LINECNT-44,SOURCE,BCD,NOLISTNODECKtLOADONOMAPNOEDIT,ID,
ISN 0002 SUBROUTINE NDtRI(P,XtC,IE)

C
C
C
C
C
C
C
C
C
C
C
C
C

COMPUTES X w P**t-l)(Y), THE ARGUMENT X SUCH THAT Y - PIX) =
THE PROB THAT THE RANDOM VARIABLE U, DISTRIBUTED NORMALLY(O,1), IS

LESS THAN OR EQUAL TO X. FIXI) THE ORDINATE 0 F THE NORMAL DENSITY,AT X,
IS ALSO COMPUTED

P - INPUT PROBABILITY
X - OUTPUT ARGUMENT SUCH THAT P Y THE PROB THAT U, THE RANDOM

VARIABLE, IS LESS THAN OR EQUAL TO X
C - OUTPUT DENSITY, FIX)
IER - OUTPUT ERROR CODE

MAXIMUM ERROR IS 0.00045

IE = 0
X = .99999E&74
C = X
IF (P) 1,4t2

I IE = -1
RETURN

2 IF IP-l.O) 7St,1
4 X = -. 999999E&74
5 C = (1.0

RETURN
C

7C = P
IFIL - 0.5) 9,9,8

8C = 1.0 - C
9 T2 A IOG1,I.O/lICC)!

T = SORTIT2)
X e T-!2.515517&.O. O2853*TEO.01o 328*T2)/II.OE1.432788*TE

O0.I89269*T2 & 0.001308*T*T2)
IFIP-0.5) 10,10,11

10 X = -X
11 C = 0.3989423*EXPI-X*X/2.O)

RETURN
END

COMPILATION *****

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE=1126976,245761

IEWOOOO NAME MOX02NIIR)
IEW0461 EXP
IEW0461 SORT
IEW0461 ALOG

DEFAULT OPTION(S) USED

CROSS REFERENCE TABLE

CONTROL SECTION

NAME ORIGIN LENGTH

NUlRPI 00 2A6

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

EO EXP SUNRESOLVED
E8 ALOG SUNRESOLVED

ENTRY ADDRESS 00
TOTAL LENGTH 2AB

****MUXO2NI NOW REPLACED IN DATA SET

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

E4 SORT SUNRESOLVED

D-49

ISN 0003
I N 0004
ISN 0005
ISN 0006
ISN 0007
ISN 0008
ISN 0009
ISiq 0010
ISN 0011
ISN 0012

ISN 0013
ISN 0014 .
IS11 )0 15
ISN 0016
ISN 0017
IStl 0018

ISN 0019
ISN 0020
ISN 0021
ISN 0022
ISN 0023

END OF

NAME



COMPILER OPTIONS - NAME- MAIN,OPT=02,LINECNT-44,SOURCEtBCDtNOLISTNODECKLOAD,NOMAPtNOEDITID,
ISN 0002 SUBROUTINE OUTPTI

C ace PRINT OUT BEST ASSIGNMENT c**
C

ISN 0003 DOIUBLE PRECISION NAME
IS4 0004 REAL NPERPOtLEVEL
ISN 0005 LOGICAL EXT,ACCL
ISN 0006 INTEGER*2 YDPL,NSYR,NSFX,NRFX,NYRSST,NSTRFX,NPROG,KPROG,KODE,

I NYRSFX ,KODEMtKODESP FINI SHNSTG,NFML ,NFMU KODSMAS LARBS LABF
2 LAB ,VEH,NMULT,NONRC ,NYD, I S MAT,LYR,LETT,LY,M I NLTR

C
ISN 0007 COMMON/SAVE1/ FINISHNSTG,NCIILYtLABF(301,LABS1401,LABI40O),

I NFML{401,NFMU(40)1KODS(40),STS141)STG(40),VLR(50) ,WPR50O),
2 RPLM150),MAS(40,31, RXD(12,50)

ISN 0008 COMMON/SAV2/EXTACCLtKNSTGKNFAMKNCI KNPtKNMISJFLAGTREFNCSTR,
1 PMAX,PMINISTRTIFINMAXITRMITRKODESP(6),TITLE(IO)tLEVEL(ZO)t
2 CNTRVL(20,FIXEDO20I ,KODEM(50), NSYR(50),NSFX(50),NAME 56),
3 YUPL156)1,NRFX(50), NYRSST (84),NSTRFX(84),NYRSFX(84) SUS1841,C 84
4, R(84), S(84),CS(90),NPROG(1901KPROG190), KOOE901)

ISN 0009 CIIMMoN/SAV3/GROGUESStLPNSOLMSOLNP,MOSNMIS,NSPRNPERPD(30) t
I PAn(30),LTR(50) ,PLR 50),RDI ST(56,4)ALPI(4,60

ISN OOlo COMMON/SAVALL/LCK,SLO,NM,NEXO,NV,NUMD,MYRS,LZOPT18INYD146),MAT146
I ,SUST 146)OS46),LYU 46),YD146), S1102),LYR(2521,LETT12501,
2 MIN1250) ,YRLMI250),VEH14,601NONRECII20120),NMULT(60,50)

C
ISN 001 ' DATA ETR/1HE/
ISN 0012 DATA WTR/IHW/

C
ISN 0013 WRITE t6,4010)
ISN 0014 DO 805 J=1,NM
ISN 0015 L=LETT(J)
ISN 0016 K=LYR(J)
ISN 0017 M=1899CILYtK
ISN 0018 IFIYRLMIJ).GT..001) GO TO 804
ISN 0020 IFILETT(J-1).NE.L) WRITE(6,206) NAMEIL),VLRL), WPRIL),RPLM(L),M,

I YRLMIJ)
ISN 0022 IFILETTIJ-1).EQ.L) WRITEIt62061) MtYRLMIJ)
ISN 0024 GO TO 805
ISN 0025 804 1 = MINIJ)
ISN 0026 IA=VEH( I )
ISN 0027 18=VEH(2,I)
ISN 0028 IC=VEH(3 I )
ISN 0029 ID=VEH(4,II

ISN 0030 X = NMULT(I,L)
ISN 0031 X = YRLMIJI*X
ISN 0032 TR = ETR
ISN 0033 IF(LTR(L).EO.2) TR WTR
ISN 0035 IFILETT(J-1).NE.L) WRITE6,202INAME(L ),VLRI L) ,WPR(L ,RPLM(L),M,

1 X,STG(IA),STG{IB),STG(ICI,STGIIO),TR
ISN 0037 IFILETTIJ-1).EO.L) WRITEi6,2021) M,X, STG(IA),STG(18),

1' STG(IC) STG IOI,TR
ISN 0039 *805 CONTINUE
ISN 0040 RETURN
ISN 0041 202 FORMAT (IXA6,6XF1O.0,4X,FlO.OF10.0,5X,14,4X,F5.2,9X,51A4tlXI)
ISN 0042 206 FORMAT (1X,A6,6X,F1O.0,4X,F10.0, F10.0,5X,14,4X,F5.2,9X,

1 32HNO LAUNCH VEHICLE CAN ACCOMPLISH)
ISN 0043 2021 FORMAT 152Xt14,4X,F5.2,9x,5(A4,1X))
ISN 0044 2061 FORMAT (52X,14,4X,F5.2,9X,32HNO LAUNCH VEHICLE CAN ACCOMPLISH)
ISN 0045 4010 FORMAT(RHOMISSION,4X,14HCHARACTERISTIC,4Xt7HPAYLOADt4X,6HRETURN,

I 4X,6HLAUNCH,4X,6HNUMBER, 10X,7HOPT I MUM,8X,6HLAUNCH/7H TITLE,4X,
2 16HVELOCITY(FT/SEC)4X,5HH( LBS),4X,7HPAYLOAO,5X,4HYEAR,3XtlHlOF LA
3UNCHES,4X,14HLAUNCH VEHICLE,5X,4HSITE//)

ISN 0046 END

****** END OF COMPILATION *****
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F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE=1126976,24576) DEFAULT OPTIONIS) USED

IEOOOO NAME MOX02011(R
IEW0461 IBCOM=

CROSS REFERENCE TABLE

SECTION

ORIGIN LENGTH

00 58C
590 FC4

1558 FEO
2538 980
2EB8 3AIC

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

LOCATION REFERS

270
278
280

ENTRY ADDRESS
TOTAL LENGTH

****MOXO2UI NOW

S TO SYMBOL

SAVF1
SAV3
SAVALL

IN CONTROL SECTION

SAVEI
SAV3
SAVALL

Ot
68REPLACED IN DATA SET

REPLACED IN DATA SET

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

274 SAV2 SAV2
27C SAVALL SAVALL
284 IBCOM= SUNRESOLVED

EXTERNAL SYMBOL DICTIONARY

SYMBOL TYPE 10 ADODR LENGTH LD ID

PACK SD 01 000000 00OOE8
UNPACK LD 000052 01
ITEM LO 000096 01
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COINTROL

NAME

tUTPT I
SAVE I
SAV2
SAV3
SAVALL

NAME



ADDRI ADDR2 STMT SOURCE STATEMENT

000000
000000
000000 9027 DOIC
000004 9825 1000
000008 5844 0000
OOOOOC 5875 0000
000010 4270 F029
000014 1367
000016 0670
000018 1811
oOOr))IA 4150 0020
OO00IF 5013 0000
000022 5802. 0000
000OO(6 h UO 0000
oorOzOA 100
00002C 8D00 5000
(,010030 5603 0000
000034 5003. 0000
000038 4122 0004
00003C 4640 F046
00040 9827 001C
000044 07FE
000046 8656 F022
00004A 4133 0004
00004E 47FO FOIA

ooo1C
00000
00000
00000
00029

00020
00000
00000
00000

00000
00000
00000
00004
00046
000ol

00022
00004
0001A

1*
2 *
3 *
4 *
5*
6 *
7 
8*
9 PACK

10
11
12
13
14
15
16
17
18
19 WORD
20
21 LOOP
22 SHIFT
23
24
25
26
27
28
29
30
31 NEXT
32
33

SUBROUTINE PACK I L, M, It N I

THIS ROUTINE PACKS I WORDS IN THE L ARRAY TO THE
ARRAY M. DATA ITEMS L ARE TRUNCATED ON THE LEFT
AND ONLY THE N LOW ORDER BITS ARE RETAINED.
PACKED DATA IN M IS LEFT JUSTIFIED WITH 32/N ITEMS
PER WORD.

CSECT
USING
STM
LM
L
L
STC
LCR
BCTR
SR
LA
ST
L
SRDL
SR
SLDL
0
ST
LA
BCT
LM
8R
BXH
LA
B

*,15
2,7,28113)
2,5,0 1I )
4,0(4)
7,0(5)
7,SHIFT+3
6,7
7,0
1, 1
5,32
1,0(3)
0,0(2)
0,0
0,0
0,0(5)
0,0(3)
0,013)
2,4(2)
4,NEXT
2,7,281 13)
14
5,6,LOOP
3,4(3)
WORD

USE REG 15 FOR BASE
SAVE REGS
LOAD ADDRESSES OF ARGUMENTS
I TO REG 4 - NO. OF ITEMS TO RE PACKED
N TO REG 7 - NO. OF BITS/ITEM
MODIFY SHIFT INST WITH NO. OF BITS
NO. OF BITS SHIFT FOR DECREMENT
N-1 FOR COMPARAND
ZERO REG 1
LOAD A 32 TO REG 5 FOR COUNT
ZERO STORAGE AREA
LOAD DATA TO REG O
SHIFT DATA TO REG 1
TRUNCATE ON LIFT FOR MOD 2**eN
SHIFT BACK TO PROPER POSITION
OR PACKED WORD TO REG 0
STORE HACK To PACKED AREA
INCREMENT DATA ADDRESS
COUNT DOWN (IN NO. OF ITEMS
RFSTIORE RFGS
RETURN
BRANCH BACK IF SPACE LEFT
OTHERWISE INCREMENT STORAGE ADDRESS
AND CONTINUE

FOIFEB
LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT

000052
00ooo052 9027 UOIC

000(056 9H825 1000
00005A 5844 0000
00005E 5875 0000
(00(62 4270 F025
000066 1367
000068 06h70
00006A 4150 0020
r0006E 5813 0000
000072 If00
000074 8100 0000
000078 5002 0000
00007C 4122 0004
000080 4640 F038
000084 9827 OIC
000088 07FE
OOO008A 8656 FOZO
00008E 4133 0004
000092 47FO FOI1

0001C
00000
00000
00000
00077

00020
00000

00000
00000
00004
0008A
0001C

00072
00004
0006A

35 *
36 *
37 *
38 *
39 *
40 *
41 *
42
43
44 UNPACK
45
46
47
48
49
50
51 DATA
52
53 BACK
54 LEFT
55
56
57
58
59
60 MORE
61
62

SUBROUTINE UNPACK I L, M, It N I

THIS ROUTINE UNPACKS I WORDS OF
ARRAY TO THE L ARRAY. WORDS IN
BITS ARE PLACED RIGHT JUSTIFIED
ARRAY M.

ENTRY
USING
STM
LM
L
L
STC
LCR
BCTR
LA
L
SR
SLDL
ST
LA
BCT
LM
BR
BXH
LA
B

UNPACK
*,15
2,7,28(13)
2,5,0(1)
4,0(4)
7,0(5)
7,LEFT+3
6,7
7,0
5,32
1,0(3)
0,0
0,0
0,0(2)
2,4(2)
4,MORE
2,7,28113)
14
5,6,BACK
3,4(3)
DATA

DATA FROM THE M
L ARE ZEROED. AND N
FROM THE PACKED

USE REG 15 FOR BASE
SAVE REGS
LOAD ADDRESSES OF ARGUMENTS
I TO REG 4 - NO. OF ITEMS TO BE PACKED
N TO REG 7 - NO. OF BITS/ITEM
MODIFY SHIFT INST WITH NO. OF BITS
NO. OF BITS SHIFT FOR DECREMENT
N-1 FOR COMPARAND
LOAD A 32 TO REG 5 FOR COUNT
LOAD PACKED DATA TO REG 1
ZERO REG 0
SHIFT N BITS TO REG O
STORE IN L
INCREMENT STORAGE ADDRESS
COUNT DOWN ON NO. OF ITEMS
RESTORE REGS
RETURN
BRANCH BACK IF MORE DATA
OTHERWISE INCREMENT DATA ADDRESS
AND CONTINUE

D-52
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LOC OBJECT CODE

000096
000096 9025 DOIC
00009A 9824 1000
00009E 5833 0000
0000A2 0630
0000A4 4100 0020
0000A8 BEOO 0020
OOOOAC 5004 0000
000040 5010 F04E
000014 1803
000086 8E00 0020
0000BA 51)00 FO4E
0000E 1851
OOO CO 8850 0002
0(00OC4 8EO0 0020

(00OCB 5C04 0000
OIOOCC 1831
OOOOCE 5815 2000
000002 8910 3000

U0000)6 5844 0000
00OOI)0A 8D00 4000
OOOOUE 9825 DOIC
00ooE2 07FE
00OOE4

ADDRI ADDR2 STMT SOURCE STATEMENT

OOOIC
00000
00000

00020
00020
00000
000E4

00020
000E4

00002
00020
00000

00000
00000
00000
00000
0001C

64 *
65 *
66 *
67 *
68 *
69
70
71 ITEM
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93 TEMP
94

FUNCTION ITEM I M, I, N I

ENTRY
USING
STM
LM
L
BCTR
LA
SRDA
D
ST
LR
SRDA
D
LR
SLA
SRDA
M
LR
L
SLL
L
SLDL
LM
BR
DS
END

THIS ROUTINE
ARRAY M.

ITEM
*,15
2,5,281131
2,4,011)
3,0(31
3,0
0,32
0,32
0,0(4)
I,TEMP
0,3
0,32
O,TEMP
5,1
5,2
0,32
0,0(4)
3,1
1,0(5,2)
1,0(3)
4,0(41
0,0(4)
2,5,28113)
14
F

FOIFEB

.i,

RETRIEVES THE I TH ITEM FROM THE PACKED

SAVE REGS
LOAD ADDRESSES OF ARGS TO REGS 2,3,4.
LOAD I TO REG 3
SUBTRACT I FOR 1-1
LOAD A 32 TO REG O
SHIFT TO REG I
DIVIDE BY N
NO. OF ITEMS/WORD
1-1 TO REG 0
SHIFT TO REG I
DIVIDE 1-1 BY NO. ITEMS/WORD
SAVE IN REG 5 TO INDEX ARRAY M
MULTIPLY BY 4
REMAINDER TO REG 1
MULTIPLY BY N
LOAD TO REG 3 TO INDEX SHIFT
LOAD DATA FROM M ARRAY
LEFT ADJUST PROPER ITEM
LOAD N TO REG 4
SHIFT N BITS TO REG 0
RESTORE REGS
RETURN

CROSS-REFERENCE

SYMBOL LEN VALUE DEFN

BACK 00002 000072 0053
DATA 00004 00006A 0051
ITEM 00004 000096 0071
LEFT 00004 00074 0054
LOOP 00004 000022 0021
MORE 00004 00008A 0060
r.EXT 00004 000046 0031
PACK 00001 000000 0009
SHlFT 00004 000026 0022
TIMP 00004 0000E4 0093
UINPACK 00004 000052 0044
WORD 00004 00001A 0019

NO STATEMENTS FLAGGED
120 PRINTED LINES

IN THIS ASSEMBLY

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTNCAL
VARIABLE OPTIONS USED - SIZE-(126976,24576)

IEWOOOO NAME MOXOIPK(R)
****MOXOIPK NOW REPLACED IN DATA SET

REFERENCES

0060
0062
0069
0048
0031
0057
0028

0015
0078 0081
0042
0033



DATE = 71312 18/09/23

SUBROUTINE PDCSTI
C DETERMINE IF MORE THAN ONE PAD NEEDED AT EACH COMPLEX AND IF PREVIOUSLY
C UNCONSIDERED COSTS ARE TO BE ADDED TO TOTAL COST FOUND IN ALGORITHM
C

REAL NPERPD,NPUSED
INTEGER*2 KOUTLTR,VEH,NMULT,NONREC,NYD,IStMATLYR,LETT,LYD,MIN,

I NVEH,MATCH,JF,JLtNADD,NXMINOPT,MORE,NPSTGNPAD,NPFAMNFSt
2 NPINTL,NPINTU,MAPS,MAF,MAMAPI,NINTYR,NTGYTRtMAF,MAICFINISHNSTG,
3LABF,LABSLABI,NFMLNFMUtKODS,MAS

C
COMMON/SAVEI/ FINISH,NSTG,NCIILY,LABFI301,LABS(40)1LABII40),

I NFML40)1,NFMU(40),KODS140),STS(411,STG(40 ,VLR(50),WPR(501)
2 RPLM(501,MASI40,31, RXD(12,50)
CI)MMON/SAV3/GRO,GUESS,LP,NSOL,MSOL,NP,MOS,NMIS,NSPRNPERPD 301,

1 PAI)130) 1,LTRI501PLR(50) ,RDIST156,4),ALP114,60)
COMMON/SAV4/ MAF(30,31, MAIC(40,31,

4 NPAI12,60),NPFAMI30,51,NPINTL(30,51,NPINTU(30,51,
I NFSI40,41,NPSTG(30tOI),MAPSI30,101,MAPF(30,10),MAPI(30,10),
2 PFAMD(30,5,21,PFAMSI30,5,21,PINTSI30,5,2),PSTGD(30,10,2)1
3 PSTGS130,10,21
COMMON/SAVALL/LCKSLONM,NEXDNV,NUMDMYRS,LZOPT81,NYD(46),MAT 146

1),SUST(46),DS(461,LYD(46),YO(46)tIS(I1O2,LYR(252),LETTI25OIt
2 MINI(201 ,YRLM50,VEH(4,60),NONREC(120,20),NMULT(60,501

CIIMMHIN/TFMP/VNMI2,250),I1FLAG,KI,NEXT,LOU1,SAVS(40)1,KOUT(40)1,
I NINTYR40,20)t1,NTGYTR(40,20,2),RECUR(60,20,21

COMMUN/SCRACH/EXTRA,NADO,NX,MOREIOI0,ZKPtWKPgNXKP,LZKP(51,DUME(11I
4, A2,Z1461,W (500),W215001,
1 tUSI500),WR14991, Z5001,COSTI2,2501,MINOPTI246,91,NODE(5,5001,
2 NPOSSIGSO(91,ETC191
4 JF(20ZOJL20)1MATCHI(20INPUSEDI201,NVEH12O,61

C
IFIMIS.FO.I.I.R.MOS.EQ.31 GO TO 362
NOT = 0

C MORE = NUMBER OF NODE WHICH HAS BEEN CONSIDERED AS OPT. SOLN.
502 DO 355 1 = 1,10

IF (MORE)II.EQ.NX) GO TO 360
IFIMOREIII.NE.OI GO TO 355
MORF( II = NX
NTEM ='NPOS + I
IFILP.GT.OI WRITE16,404) NTEMNX,WINX),TDSINX),ZINXI
GO TO 356

355 CONTINUE
357 WRITE (6,358)

GUESS = 0.0
RETURN

325 WRITE(6,401) NX,PAD(I),J
Z(NXI = 20.0E30
RETURN

360 DO 361 J = 1,9
IFIMOREIJI.EO.O) GO TO 354

361 MOREIJI = MOREIJ+I)
MOREI10) = 0

354 IFINADD.GE.I.OR.(LCK.EO.I.AND.IFLAG.EO.O )) GO TO 359
NEXD = 0
IFINOT.EQ.I) GO TO 500

362 NOT = 1
356 EXTRA = 0.0

IFINP.EQ,O) GO TO I
DO 320 1 = I,NP
)0 322 K = I,MYRS

NPUSED(K) = 0.0
DO 322 J = 1,6

322 NVEHIK,J) = 0
C COUNT NUMBER OF LAUNCHES REQUIRED PER PAD PER YEAR

O0 321 J = 1,NM
IF(IYRLMIJ).LT..O100 GO TO 321

KI= MINIJI
JA = LETTIJ)
L = LTRIJA)
IF INPAODIL,KI).NE.I) GO TO 321
M = LYRIJI
X = NMUJLT(KI,JA
X = YRLMIJ)*X
NPUSED(M) = NPUSED(MI + X
DO 323 ME = 1,6
IFINVEH(M,ME).EO.KI) GO TO 321
IF INVEHIM,ME).NE.0) GO TO 323
NVEHIM,ME) I Kl
GO TO 321

323 CONTINUE
321 CONTINUE

C SEE IF SECOND PAD IS REQUIRED AT ANY FACILITY
DO 331 J 3 1,20

331 MATCHIJ) = 0
DO 324 J I 1,MYRS
IF INPUSEOIJI.GT.2.0*NPERPDII)) GO TO 325

0001

0002
0003

0004

0005

0006

0007

0008

0009

0010
0011

0012
0013
0014
0015
0016
0017
0018
0019
0020

0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040

0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057

0058
0059
0060
0061
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0062 IF INPUSED(JI.LE.NPERPDII)) GO TO 324
0063 00 326 K = 1,10
0064 IF INPSTGIIKI.EO.OI GO TO 329
0065 IF IPSTGDI(I,K,2) + PSTGS(IK,21 .LT..OOII GO TO 326

h066 DO 327 L = 1,6
0067 IF INVEHIJ,LI.EQ.OI GO TO 326
0068 LA = NVEHIJ,LI
0069 o0 328 LB = 1,4
0070 IF(VtHILRB,LA).EO.O GO TO 327
0071 IF (VEHILB,LAI.NE.NPSTGIIt,K) GO TO 328
0(u72 DU 330 LC = 1,20
0073 IF IHATCHILC).EQ.OI) GO TO 332
0074 IF (IMATCHILC).EQ.K) GO TO 333
0075 Gr TO 330
0076 332 MATCHILCI = K
0077 JFILCI = J
0078 333 JLILC) = J
0079 G60 10 326
0080 330 CONT INUF
0081 328 CUN1INUE
(10112 327 CTJllIT INIIF
0083 326 CONT INIIF
0084 329 DIO 334 K = 1,5
0085 IF fNPFAMII,K).EO.O) GO TO 335
OHb6 IF (PFA^MOlI,K,2) + PFAMSII,K,2).LT..001I GO TO 334
0087 0n 336 L = 1,6
0088 IF (NVEHIJ,LI.EO.0) GO TO 334
0089 LA = NVEH(JL)
0090 nO 337 LB = 1,4
0091 IF IVEHILB,LA).EO.01 GO TO 336
0092 LD = VEHILB,LA)
0093 0D( 338 LC = 1,4
0094 IF INFS(LD,LC).EQ.OI GO TO 337
0095 IF (NFS(LDO,LCI.NE.NPFAM(I,K)) GO TO 338
0096 KI = -K
0097 DO 339 LE = 1,20
0098 IF IMATCHILEI.EO.OI GO TO 340
0099 IF IMATCHILE).EQ.KI) GO TO 341
0100 GO TO 339
0101 340 MATCHILE) = KI
0102 JFILEI = J
0103 341 JL(LE) = J
0104 GO TO 334

0105 339 CLINT INJE
0106 338 CONTINUE
0107 337 CONTINIUE
0108 336 CONTINIJE
0109 334 CONTINIF
0110 335 00 342 K = 1,5
0111 IF (NPINTLII,KI.EO.O GO TO 324
0112 IF (PINTS(I,K,21.LT..001) GO TO 342
0113 DO 343 L = 1,6
0114 IF (NVEHIJ,L).EO.O) GO TO 342
0115 LA = NVEHIJtL)
0116 D0O 344 LB = 1,3
0117 IF IVEHILB+I,LA).EQO.0 GO TO 343
0118 LC = VEH(ILB,LA)
0119 DO 345 LO = 1,4
0120 IF (NFSILC,LOI.EQO 0I GO TO 344
0121 IF INFSILC,LO).NE.NPINTLII,K)I GO TO 345
0122 LE = VEH(LB+I,LA)
0123 D00 346 LF = 1,4
0124 IF (NFS(ILE,LFI.EQ.O) GO TO 345
0125 IF (NFSILE,LF).E0.NPINTUIIK)) GO TO 347
0126 346 CONTINUE
0127 GO TO 345
01Z8 347 Kl = -100 - K
0129 DO 348 LG = 1,20
0130 IF IHATCHILG).EO.01 GO TO 349
0131 IF IMATCHILG).EQ.KI) GO TO 350
0132 GO TO 348
0133 349 MATCHILGI) = KI
0134 JF(LG) = J
0135 350 JIILG) = J
0136 GO TO 342
0137 348 COINTINUE
0138 345 CONTINUE
0139 344 CONTINUE
0140 343 CtlNTINUIF
0141 342 CONTINIJE
0142 324 CONTINUE

C ADD EXTRA PAD COSTS ASSOCIATED WITH THIS SOLUTION
0143 DO 351 J = 1,20
0144 IF (MATCHIJI.EO.0) GO TO 320 D-55
0145 IF IMATCHIJI.LT.-100) GO TO 352
0146 IF IMATCHIJI.LT.OI GO TO 353

ORHTRAN IV G LEVEL 1, MOD 4 PDCSTI DATE = 71312 18/09/23



K = MATCHIJI
EXTRA = EXTRA + PSTGDII,K,21 + PSTGS(I,K,2) * FLOAT(JLIJ)-JF(J)+I)
IFINUT.FQ.O) GO TO 351
IFIPSTGOII,Kt2 + PSTGSII,K,2).LT..01) GO TO 351
NEXI) = NEXD + 1
NI)IM = NJHMD + NEXD
I)SINIJMI) = PSTGD( I ,K,21)
SI,T(tII)IIM) = PSTGS(I,K,2)
MAIT(NDOMN) = -300 - I + 2000
MAPSII,K) = NOUN
NYD (NI)IIMI = JF(J)
LYI)(NI)UMI = JL(J)
YI) NIIIM I = 1.0
LZ(NIJMI) = JL(J) - JFIJ) + I
NIJUM = N)UM + NSPR + NMIS
IS(tDOUN) = JFIJ) - 2 + 1900 + ILY
GU Ti) 351

353 K = -MATCHIJ)
EXTRA = EXTRA + PFAMD(I,K,2) + PFAMS(I,K,2)*FLOATIJL(J)-JFIJ)+I1
IF(JOT.EO.O) GO'TO 351.
IF{PFAI40(1,K,2) + PFAMSII,K,2).LT..Ol) GO TO 351
NEXD = NFXO + 1
NI)IJM = NUMD + NEXD
ItSI()llUMI = PFAMD(II,K2)
SISTI(NDIJM) = PFAMSII,K,2)
MATINDIJM) = -200 - I + 2000
MAPF(I,K) = NDUN
NYDINOI)M) = JFIJ)
LYI)(II)II)M) = JL(J)
YO NDIIM) = 1.0
LZINIl)IM) = JLIJ) - JFIJ) + 1
NIJI)M = NOUN + NSPR + NMIS
IS(III)IM) = JFIJ) - 2 + 1900 + ILY
,GO TO 351

352 K = -MATCHIJ) - 100
EXTRA = EXTRA + PINTS(II,K,2) * FLOATIJL(J)-JF(J)+I)
IF(NUT.E0.O) GO TO 351
IF(PINTSI I,K,2).LT..00I) GO TO 351
NEXD = NEXD + 1
NOUM = NUMD + NEXD
OS(NDUM) = 0.0
SUSTINDJM) = PINTS(IK,21
MATINDUM) D -400 -1 + 2000

MAPIIl,K) I NDUM
NYDINDUM) = JF(J)
LYI)INDUMH) = JL(JI
YOINDUM) = 1.0
LZ(INDUM) = JL(J) - JFIJ) + 1
NOUM = NOUN + NSPR + NMIS
ISINDOUM) = JFJ) - 2 + 1900 + ILY

351 CONTINUE
320 CONTINUE

I IFIMOS.EQ.I.OR.MOS.EO.31 GO TO 591
IFINOT.EO.I) GO TO 500
IFILP.GT.O)

IWRITE(6,403) EXTRA
C
C AOD PREVIOUSLY NEGLECTED SUSTAINING COSTS

IFILOUT.EO.O) GO TO 11
501 DO 10 1 = I,NUMD

IFIKUUTII).EO.O.OR.LZ(I).EQO.) GO TO 10
L711) = 0
LT = KOUT(1)
DO 8 J = 1,NM
LM = MINIJ)
IF(LM.EO.O) GO TO 8
LY = LYRIJ)
IF(KI.EO.2) LY = ILYRIJ) + II/KI
LI = LM
LX = LETTIJ)
IF(LTRILX).EO.2) LI = LM + NV
DO 6 KK = 1,20
IFINONREC(LI,KK).EQ.O) GO TO 8
IFINllNRECIL,KK).NE.I) GO TO 6
IF(LY.GE.LZII)) LZII}) LY

6 COJT INIJE
8 CONTINUE

IFI(MO.EO.I.OR.NOS.EO.3.UR.LZII).EO.O) .GO TO 10
XX = LZII)*KI - NYD(I) + I
EXTRA = EXTRA + XX*SAVSILT)
WRITt(6,410) ILZ(I),NYOII),XX,SAVSILT),EXTRA

410 FORMAT (316,3F10.2)
IFIOSII ).LT.I.O.ANO.NSOL.LE.1)

IEXTRA = EXTRA + DS(1)
10 CONTINUE

IF(MOS.EO.I.OR.MOS.EO.3) GO TO 500

0147
0148
0149
0150
0151
0152
0153
0154
(15b
0156
0157
U IS5
0159
0160
r161
0162
0163
0164
0165
0166
0167
0168
0169
01170
0171
0172
0173
0174
01 75
0176
0177
0178
(u179
0180
0 1 1
0182
0183
0184
0185
0186
0187
0188
0189

0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
0200
0201

0202
0203
0204
0205
0)206
0207
0208
0209
0210
0211
0212
0213
0214
0O1.5
0216
0217
0218
0219
0220
0221
0222
0223
0224
0225
0226

0227
0228
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0229 CALL PACKILZ#NODE(1,NX()NUMDt4)
0230 IFILP.fT.O

IWRITE 16,4051 EXTRA
0231 11 IFIEXTRA.LT..00OOI1 NOT = 1
0232 IF(EXTRA.LT..001. GO TO 502
0233 TI)S(NX)I = TOSINX) + EXTRA
0234 ZINX) = Z(NX) + EXTRA
0235 IF(LP.GT.O)

IWRITE(6,210) ZINX)
0236 55 EXTRA = 100.0
0237 RETURN
0238 500 DO 76 NO = I1NUMOD
0239 76 LZ(NO) = LZINOI)KI
0240 CALL PACK(LZtLZOPT(1l, NUMO+NEXD,S)
0241 359 EXTRA = 0.0
0242 RETURN
0243 210 F1ORMAT 112H NEW VALUE =t F12.2)
0244 358 FORMATI36HOMORE THAN 10 NODES HAVE REEN TESTED)
0245 401 FIRMAT (26HOPOSSIBLE SOLUTION AT NODE,14,49H NOT FEASIBLE. MORE TH

IAN 2 PADS NFFEDO AT COMPLEX,IX,A4,8H IN YEAR, 131
0246 403 FlRKMAT 118HOEXTRA PAD COSTS =, F10.21
0247 404 FORMAT (IHO,12(1H*1,19H POSSIBLE SOLUTION ,13,2X,12(11H*/IH ,13,

1 29X,31F9.2,5X))
0248 405 FORMAT (31HOEXTRA PAD & SMALL SUST COSTS =, FI0.21
0249 ENO

TOTAL MEMORY REQUIREMENTS OO1BC2 BYTES

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCALMAP
VARIABLE OPTIONS USED - SIZE=(126976,245761

IEWOOOO NAME MOXO2PC(R)
IEW0461 IBCOM=
1EW0461 PACK

DEFAULT OPTIONIS) USED

MODULE MAP

ENTRY

LENGTH NAME

1BC2
FC4
980

3188
3AIC
4110
6A60

LOCATION NAME LOCATION NAME LOCATION

FNTPY ADURESS 00
TOTAL LENGTH 14C28

****MOX02PC NOW REPLACEFD IN DATA SET

D-57

CONTROL

NAME

POCSTI
SAVEI
SAV3
SAV4
SAVALL
TEMP
SCRACH

SECTION

ORIGIN

00
IBCB
2890
3510
6698
AO88
EIC8



CUMPILER OPTIONS - NAME= MAIN,OPT-02tLINECNT-44,SOURCE,8CDNOLISTNODECKLOADONOMAPNOEDITtOD,
ISN 0002 SUBROIJTINE PERF IINCLtN,VREF)
ISM 0003 REAL LENT,ISPISPA,INCL
ISN 0004 INTEGER COUNT
ISN 0005 COMMON/SCRACH/IP IV,IGNPAX(2)t1NEH(41,NST141),THRTI411,DIAMI41)t

1 TSLI41),LENT(41),WTFU(411,WTIN1411,ISPI41bMZI50,1LZ[501,
2 WINT(3,601,KX,NXWGHTI401tWFI4I1,WT14),ISPA(4),
3 THUTI4),PRT(60) ,MVDEStWPLPRtKIIERROUM(6067I

IS 0006 DATA Pl,G /3.141593,32.174/
ISN 0007 K 8 N
ISN 0008 TLS = TSLIKI)
ISN 0009 DIA = OIAMIKII)
ISN 0010 KODE = 0
ISN 0011 IERR * 0
ISN 0012 V = VDES
ISN 0013 WPL = 0.
ISN 0014 IFIPR.LE.O.) GO TO 30
ISN 0016 10 WPL = PR
ISN 0017 30 DO 100 COUNT = 1,50
ISr{ 0018 W = WPL
ISN 0019 00 40 I=l,K
IStl 0020 40 W = WWFIII)WT(II)
ISri 0021 WLO = W
ISN 0022 VIOL 0 O.
ISN 0023 00 50 I=1,K
IS 0024 WB = W-WFIII
ISN 0025 IFIWB.GT.O.) GO TO 48
I SN 0027 45 IERR = 2
ISN 0028 RETURN
ISM 0029 48 VIOL = VIDL £ G*ISPA(II*ALOGIW/WB)
ISN 0030 50 W = WB-WTIl)
ISN 0031 IF IKODE) 90,55,90
ISN 0032 55 IFIPR) 70,70,60
ISN 0033 60 VLOSS = VIOL-VREF
ISN 0034 GO TI) 97
ISN 0035 70 TB = 0.
ISN 0036 DO 80 I=1,K
1SN 0037 80 TB = TB C WFII)ISPA(III/THUTII}
ISN 0038 WX = WS * EXP (VOES/ISPAIKI/GI
ISN 0039 TB = TB - (WX-WB)*ISPAIKI/THUTIK)
ISN 0040 TOW = TLS/WLO
ISN 0041 IF (TOW.GT.1.5) TOW = 1.5
IS1 0043 VLOSS 8 6800.*12.-TOW) 6 2800.*ITHUT(If/TLS-I.)

* t.5E6*PI*DIA**2/WLO&4.1* EXP(TB/125.) -1530.*COSIINCL/57.296)
ISN 0044 90 DELV = VIDL-VLOSS-VREF-V
ISN 0045 WPL = WPL&tWPLtWTIKI)*DELV/ISPA(KI/G*Il.tWB/IWB&WF(KII)
ISN 0046 IFIABSIDELV).GT.I.I GO TO 100
ISN 0048 95 IF(KODE.EO.OI GO TO 96
ISN 0050 110 IF IWPL.LT.O.) IERR I 1
ISN 0052 120 RETURN
ISN 0053 96 PR = WPL
ISN 0054 97 V = VDES
ISN 0055 K = N&M
ISN 0056 KODE = 1
ISN 0057 WPL = 0.
ISN 0058 100 CONTINUE
ISN 0059 IERR = 3
ISN 0060 RETURN
ISN 0061 END

****** END OF COMPILATION **e**t
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F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREFMAP,NCAL
VARIABLE OPTIONS USED - SIZE-1126976,245761

IEW0000 NAME MOXOPIIR)
IthE0461 CUS
IEW0461 EXP
IEW0461 ALOG

DEFAULT ,OPTIONS.' USED

CROSS REFERENCE TABLE

CONTROL

NAME

PERFI
SCRACH

SECT ION

ORIGIN LENGTH

00 48C
4C0 6A60

LOCATION REFERS

120
128

FIJTkY ALDURESS
TOTAL LENGTH

**e*MOnXO2PI NOW 

TO SYMBOL

SCRACH
EXP

ENTRY

NAME LOCATION

IN CONTROL SECTION

SCRACH
SUNRESOLVED

NAME LOCATION

LOCATION REFERS TO

124
12C

NAME LOCATION NAME

SYMBOL IN CONTROL SECTION

COS SUNRESOLVED
ALOG SUNRESOLVED

00
6F20

REPLACFO IN DATA SET

117) OS/360 FORTRAN H DATE 71.312/17.26.58

COfMPILER OPTIONS - NAME= MAIN,OPTO02,LINECNT=44,SOURCEBCD,NOLIST,NDJOECKtLOAD,NOMAPNOEDIT,ID,
ISN 0002 SUBROUTINE PRINTI

C ***PRINT OUT DECISION COST CATEGORIES***
C

REAL NPERPD
INTEGER*2 LSANYS,KOOEF,LSTST ,STJST,STKST,VEH,NMULT ,NONREC ,NYD,

1 IS,MATLYRLETT,LYD,MIN,LTR,NPSTG,NPAD,NPFAM,NFS,NPINTL,NPINTU,
2 MAPS,MAPFMAPlFINISH,NSTG,NFML,NFMU,KODSMASLABSLABF,LABI,
3 MAF,MAIC

COMMON/SAVOMP/ NFAM,KFLAGFAM(30),KOtEF(301,FMNRI30),FMSUS(30),
IJST130)otYOFi3O)LSA(401,SNR(40),NYS1401),DINT(40)SINT40),KST 140),
2 YU1140),YDS1401,IST140),FMSLS(30,2),SUSLS(40,2),SINTLS(40,2),
3 LST(30,5)tYDPF(30,5)tMST(30,101,YDPS(30,10)

COMMON/SAVEI/ FINISH,NSTG,NCI,ILY,LABF301,LABS(40) ,LABI(40),
I NFML40)1,NFMU(40),KD1S(KDS40)STS(41),STG40),VLRI5),WPRI50),
2 RPI.MISO1,MAS(40,31, RX0112,50)

COMMON/SAV3/GRO,GUESS,LP,NSOL,MSODL,NP,MOS,NMIS,NSPR,NPERPD(30),
I PAI)130),LTRI50),PLRI50),RDIST156,4),ALPI114,60
COMMON/SAV4/ MAFI30,3)1 MAIC(40,3),

* NPAD(2,60)1,NPFAMI30,5tNPINTL(30,5I ,NPINTUI30,5),
I NFS(40,4),NPSTG(30,1O),MAPS130,10),MAPF(30,10),MAP1130,10),
2 PFAMDi30,5,2)1PFAMS(30,5,2),PINTSI30,5,2),PSTGD(30,10,2)1
3 PS1GS(30,10,2)

cnmOH N/SAVALL/LCK ,SLONMNEXDNVtNUMntMYRSLZOPT 8) ,NYDI46),MATI46
1),SUST(46)1DS146),LYD(46),YD(46),1S(102),LYR(252),LETTI250),
2 MIN1250),YRLM12501,VEH14t60),NONREC(120,20),NMULTI60,501

C
2 IF(NtUMD.EO.01 RETURN

WRITEI6,211)
DO 925 1 = I,NUMD
J=MATI I)
IF(J.GT.1000) J = J - 2000
IF IJ.LT.-400) GO TO 9071
IF IJ.LT.-300) GO TO 9072
IF (J.LT.-200) GO TO 9018
IFIJ.LT.-100) GO TO 345
IFIJ.LT.OI GO TO 340
00 9073 K a 1,3
IF IMASIJKI.NE.I) GO TO 9073
IF(K.EO.I) WRITEI6,208) IDSII)tSUSTII),STGIJ),NYDIItLYD(I),

I ISII&NMISGNSPR), YOII)
IF(K.EO.2) WRITE16,9074) I,DSII),SUST(I)II,STG(J),NYDIIILYDII)I,

I ISIIGNMISCNSPR), YDII)
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ISN 0003
ISN 0004

ISN 0005

ISN 0006

ISN 0007

ISN 0008

ISN 0009

ISN 0010
15t 0012
ISN 0013
ISN 0014
ISN 005
ISN 0017
ISN 0019
ISN 0021
ISN 0023
ISN 0025
ISN 0027
ISN 0028
ISN 0030

ISN 0032



ISN 0034 IFIK.EQ.3) WRITE(6,9075) IDSIIIeSUST(IItSTGIJl)NYDII)wLYDIIIt
I ISlltNMISiNSPR), YOI)

ISN 0036 GO TO 925
ISN 0037 9073 CONTINUE
ISN 0038 340 JX=-J
ISN 0039 DO 9076 K = 1,3
ISN 0040 IF (MAF(JXtK).NE.I) GO TO 9076
ISN 0042 IFIK.EO.I) WRITEI6,2091 I,DS(I)tSUSTII)tFAMIJX),NYDII),LYDII),

1 IS(I&NMISLNSPRI, YDIII
ISN 0044 IF(K.EQ.2) WRITEI6,90771 IODS1),SUSTII),FAM(JXItNYODIILYDIIt

I ISII&NMISENSPRI, YDII)
ISN 0046 IFIK.EO.3) WRITE1609078) I,DS(I),SUSTII),FAMIJXIoNYDIIItLYDII)t

I ISIliNMIS&NSPR), YODII
ISN 0048 ,O TOl 925
ISN 0049 9076 CONTINUE
ISN 0050 345 JX=-J-100
ISN 0051 JY=NFMLIJX)
ISN 0052 JZ=NFMU(JXI
ISN 0053 00 9079 K = 1,3
ISN 0054 IF (MAICIJXK).NE.I) GO TO 9079

ISN 0056 IFIK.EO.I) WRITE(6,2101 IOSII)tSUST(I),FAMIJY)IFAMIJZ)INYDII),
I LYD(I)t IS(IINMISiNSPR)I YDII)

ISN 0058 IF(K.EO.2) WRITE(6,9080) IDS(I),SUSTII),FAMIJY)tFAM(JZ)INYD(II,
I LYI)(I) ISII&NMIS&NSPR)I YD(I)

ISN 0060 IFIK.EQ.3) WRITE16,90811 ltDS(I)eSUSTII),FAM(JY),FAM(JZ)NYDII)t
I LYD(I), S151NMIS&NSPR)t YDII)

I Nl 0)062 rn Ti 925
ISN 0063 9079 CONTINUE
ISN 0064 9018 JX = -J - 200
ISN 0065 DO 90R? K = 1,5
ISN 0066 IF (MAPFIJXK).NE.I) GO TO 9082
ISM 0068 KX = NPFAMIJX,K)
ISN 0069 WRITE(6,9i83) IOS(I),SUSTII),FAMIKXIPADIJX)INYD(IIILYOIII

1 IS(I&NMIS&NSPR), YDII)
ISN 0070 GO TtJ 925
ISN 0071 9082 CONTINUE
ISNt 0072 9072 JX = -J - 300
ISN 0073 DO 9084 K = 1,10
ISN 0074 IF IMAPSIJX,K).NE.II) GO TO 9084
ISN 0076 KX = NPSTG(JXtK)
ISN 0077 WRITE(6190851 I1DSIIhISUSTIII)STG(KX),PADIJX),NYDII),LYD(III

I ISIICNMIS&NSPRI, YOII)

ISN 0078 GO TO 925
ISN 0079 9084 CONTINUE
ISN 0080 9071 JX = -J - 400
ISN 0081 DO 9086 K = 1,5
ISN 0082 IF IMAPI(JXtK).NE.I) GO TO 9086
ISN 0084 KX = NPINTL(JXK)
ISN 0085 KY = NPINTUIJX,K)
ISN 0086 WRITEI6 ,90 8 711,DS(IIISUSTIII)FAM(KX)IFAMIKYI)PADI(JX),NYDII),LYD(I)

I , IS(I&NMIS&NSPR), YO(I)
ISN 0087 GO TO 925
ISN 0088 9086 CONTINUE
ISN 0089 925 CONTINUE
ISN 0090 RETURN
ISN 0091 208 FORMAT 114,6X,2Fl2.2,SXtA4tlX,14HSTAGE HARDWARE,29X,13,9X,13,8Xv

1 15,7XF5.0)
ISN 0092 209 FORMAT 114 ,6 X,2F12.2,5XA4IX,15SHSmARED HARDWARED HARD 28X139X138X

I 15,7XF5.0)
ISN 0093 210 FORMAT114, 6X,2F12.2,5X1lSHINTEGRATION OF tA45H AND ,A4,

1 9H HAROWARE,1IXt13,9Xf13,8XtI5t7XF5.0)
ISN 0094 211 FrnRMATI25HlQUANTITITES RANCHED UPON/IHO,6HNUMBERtSX,IIHDEVELOPMENT

*, 2X, 10HSUSTAINING,50XIOHYEAR AVAIL,2X,9HLAST YEAR,2X,9HDEV STAR

*T, 2X, 12HDEV DURATION//I
ISN 0095 9074 FORMAT 1 14,6Xt2F12.2t5XA4,t1X9HSTAGE ETRt34X,13,9X,13,8X,15 Xt,

F5.0)
ISN 0096 9075 FORMAT 1 14,6 X,2F12.2,5XtA4,1Xq9HSTAGE WTR,34X,13,9Xt13,8X l15t7X,

* F5.0)
ISN 0097 9077 FORMAT (14,6 X,2FI2.2,5XA4,1XIOHSHARED ETR,33X,13,9Xt1318XtISt

7X, FS.O)
ISN 0098 9078 FORMAT 'I4, 6 X,2FI2.2,5XA4,1XIOHSHAREO WTR,33X,1319X,138X,157TXt

F5.0)
ISN 0099 9080 FORMAT (14 ,6 X,2F12.2,5XISHINTEGRATION OF ,A4,5H AND tA4,4H ETR,

I 16X,13,9X,13,8X,15#7XF5.0)
ISN 0100 9081 FORMAT 1 14, 6 Xt2F12.2,5X,15HINTEGRATION OF ,A4,511 AND ,A4,4H WTR,

1 16X, 13,9X, 13,8X, 15,7X,F5.0)
ISN 0101 9083 FORMAT (14, 6 X,2F12.2,5XtA4,1X,14HSHARED AT PAO ,A4,25X,13,9X8139

* AX,15,7XF5.01
ISN 0102 9085 FORMAT (I41 6 X,2F12.2,5XA4I1X13HSTAGE AT PAD tA4126X,13,9x,13,8X9

o 15,7XFS.0)
ISN 0103 9087 FORMAT 114t6Xt2F12.2,5X,15HINTEGRATION OF ,A4t5H AND ,A4,lX,

1 7HAT PAD ,A4,8X,13,9X,9X138Xl5,TXFS.0
ISN 0104 END

*****b END OF COMPILATION ******
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F8R-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTXREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE126976,24576)

IEWOOOo NAME MUX02PNIR)
IEW0461 IBCOM=

DEFAULT OPTIONIS) USED

CROSS REFERENCE TABLE

SECT ION

ORIGIN

00
1090
2550
3518
3E98
7020

ENTRY

LENGTH NAME LOCATION

108A
14BC
FC4
980

3188
3AIC

REFERS TO SYMBOL IN CONTRC

SAVnMP 51
SAV3 S5
SAV4 51
SAVALL 51
I t(tHM= SUN

ESS 00
TH AA40

NOW REPLACED IN DATA SET

OL SECTION

AVOMP
AV3
AV4
AVALL
NRESULVED

NAME LOCATION

LOCATION REFERS TO

414
41C
424
42C

NAME LOCATION

SYMBOL

SAVEI
SAV4
SAV4
SAVALL

NAME

IN CONTROL SECTION

SAVEI
SAV4
SAV4
SAVALL

7) OS/360 FORTRAN H i DATE 71.312/18.10.52

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT-44,SOURCE,BCD,NOLIST,NOOECK,LOAD,NOMAP,NOEDITID,
ISN 0002 SUBROUTINE REUSE

C ESTIMATE NUMBER OF INITIAL UNITS TO PURCHASE
C

INTEGER*2 NU,NBYMODENOB,VEH,NMULT,NONREC,NYD,IS,MATtLYR,LETT,
I LYD,MIN
COMMON/SAVSAR/CORtPOJ(3)SRJ(3t3)NNUI(401,NBY(40),NOBI40),RINT140),

I PLCINT140),XLT(40), PLCT(401,UPPI40),TAT140),TAMTI50 ),SR R40,31,
2 MODE(40,31,PLC(40,3)

COMMON/SAVALL/LCK,SLO,NM,NEXD,NVNUMD,MYRS,LZOPT18),NY01461,MAT(46
1),SUST(46),OS146),LYD146),YD146),1S11I02,LYR(2521,LETTI250)1
2 MINi250)tYRLMI25I0)VEHI4,60),NONREC120,20)1,NMULT(I6050

COMMON/SCRACH/ 11,NUS(401,MSAVE40;),ISAVE(401,KLUEI40),
ISTGYHWI40,20),RINTMX140,2001STGMAXE40,20,2),STGYTRI40,20,2)t
2 RINTYR(40t20)ODUM (1047)

C
I = II
IF(KLEII).GT.O) GO TO 100.
NUll) = - MAXO 12,-NUS(ll) -1)
RETURN

100 TL = 0.0
YY = TATII)
Ntl(1) = -2
0n 200 J = I,MYRS
IFISTGYHW(I,J).LT..O01) GO TO 200
TAM = 365./STGYHWIIt,J)

C TAM = MAX ALLOWABLE AVERAGE TA TIME IN DAYS FOR YEAR J
XX = YY
TL = TL & STGYHW(I,J)
YY = TAT(I)(TLI**PLCTII)
YY = 2.0 *YY - TAT(II
TAA = .5*(XX t YYI
IFIN0BRI).EO.1) GO TO 120

C CALCULATE AVERAGE MISSION TA TIME FOR ORBITER ONLY
COUINT = 0.0
TOT = 0.0
00 110 K = I,NM
IFILYR(K).NE.J) GO TO 110

C CHECK IF STAGE I IS TOP STAGE OF VEHICLE MK
MK = MINIK)
DO 105 11 = I,4
111 = 5-11
IF(VEH(IIll ,MK).EO.O) GO TO 105
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CIONTROL

NAME

PRINTI
SAVDMP
SAVE I
SAV3
SAV4
SAVALL

LOCATION

410
418
420
428
43U

ENTRY ADORE
TOTAL LENGT

**o*MJX02PN

(17

ISN 0003

ISN 0004

ISN 0005

ISN 0006

ISN 0007
ISN 0008
ISN 0010
ISN 0011
ISN 0012
ISN 0)013
ISN 0014
ISN 0015
ISN 00 16
ISN 0018

ISN 0019
I J4 0020
15 r1 0021
I SN 0022
IS1 0023
ISN 0024

ISN 0026
ISN 0027
ISN 0028
ISN 0029

ISN 0031
ISN 0032
ISN 0033
ISN 0034



IFIVEHIIlI ,MK).EO.I) GO TO 106
GO TO 110

105 CONTINUE
106 NETT = LETTIK)

XN = NMULTIMK,NETT)
COUNT c COUNT t YRLMIK)*XN
TOT = TOT & TAMTINETTl*XN*YRLM(K)

110 CONTINUE
TAA = TAA 6 .5 6 TOT/COUNT

120 IFITAM.GE.TAA) GO TO 200
NROY = TAA/TAM t .9999
NX = NUII)
NUll) = MINOI-NRQY,NX)

200 CONTINUE
C COMPARE NUMBER REQUIRED BY LIFETIME TO NUMBER REQUIRED BY TAT

X = - NUII)
IF(IX*XLTIIII)).LT.TL) NU(I) = - INTITL/XLTII) & .9999)
RETURN
END

****** END OF COMPILATION ******

FB8-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE-1126976t24576)

IEWOOOO NAME MOXO2RS(R)
IEW0461 FRXPR=

DEFAULT OPTIONISI USED

CROSS REFERENCE TABLE

CONTROL SECTION

NAME ORIGIN LENGTH

REUSE 00 408
SAVSAR 408 A5C
SAV4LL F38 3A1C
SCRACH 4958 6A60

LOCATION

128
130
138
140

ENTRY AODRE
TOTAL LENGT

****MOXO2RS

RtFERS TO SYMBOL

SAVSAR
SAVALL
SCRACH
FRXPR=

ESS 00
TH B388

NOW REPLACED IN

ENTRY

NAME LOCATION

IN CONTROL SECTION

SAVSAR
SAVALL
SCRACH
SUNRESOLVED

DATA SET

NAME LOCATION

LOCATION REFERS TO

12C
134
13C

NAME LOCATION

SYMBOL

SAVALL
SCRACH
SCRACH

NAME

IN CONTROL SECTION

SAVALL
SCRACH
SCRACH

ISN 0036
ISN 0038
ISN 0039
ISN 0040
ISN 0041
ISN 0042
ISN 0043
ISN 0O44
ISN 0045
ISN 0046
ISN 0048
ISN 0049
ISN 0050
ISN 0051

ISN 0052
ISN 0053
ISN 0055
ISN 0056
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CUMPILER OPTIONS - NAME= MAINOPT=02,LINECNT=449SOURCE,8CO,NOLIST,NODECKLOADtNOMAP,NOEOITIlD
ISN 0002 SUtBRIJUTINE REVLUS

CTHIS SUBROIJTINE RECALCULATES THE APPROPRIATE VALUES FOR RECURRING COSTS
ISN 0003 INTEGER H,PROG
ISN 0004 INTEGER*2 LTRVEH,NMULT,NONRECtNYDtIS MATL YR,LETT LYDMIN,

6 KVEHItLABELLVARYLVD IVEHtLVSLVSF,NOP,NSSF,NSRFNSXF,NDSF
ISN 0005 . LOGICAL SKIP
ISN 0006 REAL NPERPD

SN oo0007 COMMON/SAVRT/RVAR(20,50)
ISN 0008 COHMMnN/SAV3/GROGUESS,LPNSOL,MSOLNPMOStNMIS,NSPRNPERPO(30)t

I PADI30)tLTR(50)tPLRI(50,RDIST(56,4),ALPI4,60)
ISN 0009 COMMON/SAVALL/LCKSLONMtNIXD,NVNUMDMYRSLZUPT(8}tNYDO46),MAT(46

1) ,SUST(461,DS1461,LYD(46),YD(46, ISI L02,LYRI252),LETTI2501t
2 MIN(250),YRLMI250),VEHI4,60I,NONRECI120,20),NMULTI6O,501

ISN 0010 COM1I4N/VARNCE/KSTATVAR 140 1 ,VARFI50 VARMI(56),FMVAR(230),
I FIVAR(3,40OPLVAR(3,56),SVARI5,401

ISN 0011 CO(MMIN/SCRACH/M,NNCS,PROGIODDIERR tSKIP,MYFLAGJSNSCALE(5I)
1 NSLIIO)I,TOTALI20),W(20),DI201 ,XOUT(201,VOUT(201,RRRI20),YEAR120)
2, YI20},KVEHII50) )LABELI50) OLVARYIT 7ILVI770oIVEHI7O)tLVS70o),
3 LVSFI80)1VNAMI80 )t NOP86)tRF1861 ,CF86),SFI 86,FLAGR(861,
4 FLArISb86,NSSF(R6) NSRFI86bNSxFF86) ,NDSFI86),SUSTFI86),NLVP(86I
5; NSTRRCI86),NYRSRCI86),LNDFFI86,NSTRSTIsb),LNDATEI86) NPRO(90),
6 KI'R(II90OCSX(90),LZI46),RCOSTI 60,t KVEHI 60),IMAGEI830),
7 XSCH10t701,PLSCHIlOt10,7 XLVSUMI20t50)tRECURI20,50),DUMI3611t
8 PVX(20),RPLXI20!

C
ISN 0012 00 33 II = 1,20
ISN 0013 RVXIII) = 0.0
ISM 0014 33 RPLXIII) = 0.0
ISN 0015 L = PRnG
ISN 0016 NSTRRC(LI = 100
ISN 0017 NYRSRCILI = 0
ISr4 0018 LN)ATEIL) = 100
15N 0019 IF INLVPIL).EO.OI GO TO 21
ISN 0021 DO 34 LC = 1,20
ISN 0022 34 RECUR(LC,L) = 0.0
ISN 0023 IJ = NLVPIL)
I511 0024 H = LVARYIL)
ISN 0025 IB = LVSIH)
ISN 0026 IF IIB.LT.41 IB = 4
ISN 0028 00 38 K=1,IJ
ISN 0029 IF ILVDIHI.EQ.O) GO TO 38
ISN 0031 IA = LVSIH)-3
ISN 0032 IF IIA.LT.II IA=I
ISN 0034 IK = LVOIHI
ISN 0035 ILV = IVEHIH)
ISN 0036 DO 37 J=1,IK

C RCST = VFI4. RECURRING COST/YR. BY MISSION
ISN 0037 RCST = XSCHIJHI*RCOST(ILV)

C RCPL = PAYLOAD RECURRING COST/YR.
ISN 0038 RCPL = PLSCHIJ,HI*PLR(IL
ISN 0039 00 36 1=1,4
ISN 0040 11 = LVSIHI-IBI&GJ-1
ISN 0041 IF III.LT.1) I1=l
ISN 0043 IFIKSTAT.EO.O.OR.SKIP) GO TO 36
IS14 0045 RVXIII = RVX(II) & RCST
ISN 0046 RPLXIII) = RPLXIII) & RCPL

C DISTRIBUTE RECURRING COST BY YEAR
ItN 0047 36 RECURIII,LI = RECURIII,L)&ALPIIIlILV)*RCST t ROISTILI)*RCPL
ISN 0048 37 CONTINUE
ISN 0049 IFIKSTAT.EO.O.OR.SKIPI GO TO 42
ISm on0l VTOT = 0.0
IsN 0052 DO 39 JX = 1,4
ISN 0053 KX = VFH(JX,ILV)
ISN 0054 IFIKX.EO.O) GO TO 40
ISN 0056 39 VTOT = VTOT & SVARIIKX)
ISN 0057 J JX JX 1
ISN 0058 40 XJX = JX - 1
ISN 0059 00 41 IX = lt20
ISN 0060 RVARIIX,L) = IVTOT*RVX(IX)I/XJX t PLVARII,L)*RPLX(IIX
ISN 0061 IFIRVARIIX,L).GT..OOIIRVARIIX,LI = RVARIIXL)/IRVXIIXI C RPLXIIXII
I1N 0063 41 CUNIINUE
ISN 0064 42 NYRSRCILI = MAXO INYRSRCILI,II)
ISN 0065 NSTRRC(L) = HMINO (NSTRRCIL),IA)
1.I1 0066 LSUJ = LNOATEIL)
ISN 0067 .LVSUI8 = LVSIHI
ISN 0068 LNDATEIL) = MINOILSUBLLVSUB)
ISl 0069 38 H = H t 1

C NYRSRC & NSTRRC - 0 FOR DEVELOPMENT PROGRAMS
ISN 0070 21 IF INSTRRCIL).EO. 100 NSTRRCIL) O0
ISN 0072 99 RETURN
ISN 0073 END

·.oe.0 END OF COMPILATION *****
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F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LISTXREF,MAPNCAL
VARIABLE OPTIONS USED - SIZEI1126976,24576) DEFAULT OPTIONIS) USED

IEWOOOO NAME MOXO2RVIR)

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY

NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME

REVLUS 00 672
SAVRT 678 FAO
SAV3 1618 980
SAVALL IF98 3AIC
VARNCE 5988 AOC
SCRACH 6498 6A60

LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION

128 SAVRT SAVRT 12C SAV3 SAV3
130 SAVALL SAVALL 134 SAVALL SAVALL
138 VARNCE VARNCE 13C SCRACH SCRACH
140 SCRACH SCRACH 144 SCRACH SCRACH
148 SCRACH SCRACH 14C SCRACH SCRACH
150 SCRACH SCRACH

ENTRY ADURESS 00
TOTAL LENGTH CEF8

e****MXO2RV NOW REPLACED IN DATA SET

1171 OS/360 FORTRAN H DATE 71.312/17.08.46

COMPILER OPTIONS - NAME= MAIN,OPT=O2tLINECNT=44,SOURCEtBCONOLISTtNODECKtLOADNOMAPNOEDITtIDt
ISN 0002 SUBROUTINE SHIFTS

C THIS SUBROUTINE SHIFTS THE DEVELOPMENT START DATES AND DURATION IN ORDER
C TO ACHIEVE A SMOOTHER LEVEL OF SPENDING
C

ISN 0003 DOUBLE PRECISION NAME
ISN 0004 LOGICAL SKIPACCLEXT
ISN 0005 REAL LEVEL
ISN 0006 INTEGER H,PRODG
ISN 0007 INTEGER*2 YDPL,NSYR,NSFXNRFXtNYRSST,NSTRFX,NPROG,KPROG,

I K(iDE,NYRSFX,KOOEMKOOESP,
6 KVEHI,LAREL,LVARYLVD,IVEHLVS,LVSF,NOP,NSSFNSRF,NSXFNDSF

ISN 0008 COMMON/SAV2/EXT,ACCL,KNSTG,KNFAM,KNCI,KNP,KNMIS,JFLAGTREF,NCSTR,
I PMAXPMINISTRT,IFIN,MAXITRMITR,KODESP(61,TITLE(IO)tLEVEL120),
2 CNTRVL(20)tFIXED(20),KODEM(50),NSYRISO),NSFXISO),NAME1561,
3 YDPL(56),NRFX5OI),NYRSST(841,NSTRFX(841,NYRSFXI84),5US184),C184I
4, R18R41 S1841,CS190)O,NPROGI90IKPROG(90), KOOE(901

ISN 0009 COMMON/SCRACH/M,N,NCS,PROG,IODDIERR,SKIP,MYFLAG,JStNSCALE15),
I NSL(IO)tTOTALI20),WI201,D120),XOUTI20),VOUT(201,RRRI201,YEAR(20)

- -? 2, Y120),KVEH11501,LABELISOI)LVARY(70),LVDI70),IVEHI70),LVS(701,
3 LVSF(IO)1VNAM(80),NOP(86),RF(86)1CF(86),SF(861,FLAGR(861,
4 FLAGSI86),NSSF(86)1NSRF86)B,NSRXF(861,NDSFB16B)SUSTF(861,NLVP(86
5, NSTRRC(861,NYRSRC(86),LNDFI861,NSTRST(86),LNOATEI6),NPRO(901,
6 KPRIJ(90),CSX190),LZt461,RCOST( 601, KVEH( 60),IMAGE(8301,
7 XSCH(10,701,PLSCH(10,70),XLVSUM(20,50,RECUR(20,50),OUM(401I

C
ISN 0010 110 onDD = looo c 1
ISN 0011 Gf TO 1140,150,1601,168,170,178,180), 000
I1Nj 0012 140 STR = SIPROG)
ISN 0013 SIPROG) = STR C 1.0
ISN 0014 IFIS(PRnG).GT.TREF & 21.1 NOPIPROG) I 1
ISN 0016 145 CALL!CONSTR
ISN 0017 IF (IIERR.NE.O) GO TO 110
ISN 0019 14 MYFLAG * 1
IStN 0020 RETURN
ISN 0021 150 SIPROG) = STR - 1.0
ISN 0022 IF ISIPROGI.LT.TREF) GO TO 110
ISN 0024 GO TO 145
ISN 0025 160 S(PROGI = STR
ISN 0026 IF(RIPROGI.LE..0001.OR.CF(PROG).LE..0001) .._GO TO 190
ISN 0028 CKR = R(PROG)
ISN 0029 CKC = CIPROG)
ISH 0030 CKS = SUS IPROG)

D-64



NDS = NYRSSTIPROG)
NSS = NSTRSTIPROG)
NSR = NSTRRCIPROG)
NYRC = NYRSRCIPROG)
NSX = NSTRFXIPROGI
NSO = LNDATE(PROG)
IF(.NOT.EXT) GO TO 110
RIPROG6 = CKR t 1.0
NSTkSTIPROG) = INTI2.0*RIPROGI/3.0 .999)
NSTRRC(PROG! = NSR & I
NSTRFXIPROG) = NSX & 1
LNIATEIPROG) = NSO & 1
IF INLVP(PROGI.EO.O) GO TO 165
IJ = NLVP(PROG)

H = LVARYIPROG)
DO 162 I=l,lJ
NSLII) = LVSIH)
LVSIH) = LVS(H) t 1

162 H = H £ I
0nn 34 LC = lt20

34 RRRILC) = RECURILC,PROG}
164 CALL REVLUS
165 CALL cnNSTR

IF (IERR.NE.O) GO TO 110
IFIRFIPROG) - R(PROGII) 9010,9020,9030

C DEVELOPMENT DURATION IS STRETCHED OUT
9010 CIPR(G) = (.8 6 .2*RIPRUG)/RFIPROG)I * CFIPROG)

GI) TO 9050
9020 CIPRJG) = CFIPROG)

GO Tn 9050
C DEVELOPMENT DURATION IS ACCELERATED - CRASH PROGRAM
9030 x = AINT I.5RFIPROG) C .99)

IFIRIPROGI.LT.X) RIPROG) = X
CIPROG) = CFIPROG) * EXP 1(1. -RIPROG)/RF(PROG)II/ IRIPROGI/

I RFIPROG) - .4))
9050 IF INYRSSTIPROG).EO.O) GO TO 14

NYRSSTIPROG) = NDSFIPROGI - LNDFIPROG) & LNDATEIPROG) -
I NSTRSTIPROG) & NSSFIPROG)

C THE FOLLOWING OEFN. OF NYRSST IS THE ORIGINAL
C NYRSSTIPROG) = RIPROGI/RFIPROGI*FLOATIN DSFtPROGI)1.001

X = NOSFIPROG)
Xl = NYRSSTIPROG)

SlJS IPROG) = CIPROG)/CFIPROG)*SUSTFIPROGI*X/X1
GO TO 14

168 IF(.NOT.EXT) GO TO 110
SIPROG) = STR - 1.0
IFISIPROGI.LT.TREF) GO TO 110
IF(NLVPIPROGI)EO.O) GO TO 165
GO TO 164

170 SIPROG) = STR
IF ICKR.EO.RFIPROG).AND..NOT.ACCLI GO TO 180
RIPROGI = CKR - 1.0
NSTRSTIPROGI = INT(2.0*R(PROG)/3.0 6 .999)
NSTRRCIPROG) NSR - 1
NSTRFXIPROG) = NSX - 1
LNDATE(PROG) = NSO - 1
IF (NLVPIPROGI.EO.O) GO TO 165
IJ = ILVPIPROG)
H = LVARYIPROG)
DO 172 1=l,IJ
LVSIH) = NSLII) - 1

172 H H t 1
175 GO TO 164
178 SIPRJGI) = STR 6 1.0

IF(S(PROG).GT.TREF C 21.) NOPIPROGI * 1
IFINLVPIPROGI.EO.O) GO TO 165
GO TO 164

180 SIPROr,) = STR
RIPROG) = CKR
CIPROG) = CKC
SIS (IRnOG) = CKS
NYRSSTIPROG) = NOS
NSTRSTIPROG) = NSS
NiSTRPCIPROG) = NSR
NYRSRCIPROGI = NYRC
NSTRFXIPROG) = NSX
LNDATE(PROG) = NSO
IF (NLVPIPROG).EO.O) GO TO 190
lJ = NLVP(PROG)

H = LVARYIPROGI)
00 182 I=l,IJ
LVSIH) = NSL(I)

182 H = H t I
00 36 LC = 1,20

D-f6

ISN 0031
ISN 0032
ISN 0033
ISN 0034
ISN 0035
ISN 0036
ISN 0037
ISN 0039
ISN 0040
ISN 0041
I %N 0042
ISN 0043
ISN 0044
I N 0046
ISN 0047
ISN 0048
ISN 0049
ISN 0050
ISN 0051
ISN 0052
ISN 0053
ISN 0054
ISN 00 55
ISN 0056
ISN 0058

ISN 0059
ISN 0060
ISN 0061
ISN 0062

ISN 0063
ISN 0064
ISN 0066

ISN 0067
ISN 0069

ISN 0070
ISN 0071

ISN 0072
ISN 0073
ISN 0074
ISN 0076
ISN 0077
IStJ 0079
ISN 0081
ISN 0082
ISN 0083
ISN 0085
I SN 0086
ISN 0087
ISN 0088
ISN 0089
ISN 0090
ISN 0092
ISN 0093
ISN 0094
ISN 0095
ISN 0096
ISN 0097
ISN 00911
ISN 0099
ISN OLOI
IS14 0103
I I14 0104
ISN 0105
ISN 0106
ISN 0107
ISN 0108
ISN 0109
I St 0110
ISri 0111
ISt 0112
ISNO 0113
ISOf 0114
ISN 0116
ISON 0117
ISN 0118
ISN 0119
ISN 0120
ISN 0121



ISN 0122
ISN 0123
ISN 0124
ISN 0125

**4*4* ENU OF

36 RECURILCPROGI * RRRILCI
190 MYFLAG - O

RETURN
END

COMPILATION ******

FOS-LEVEL LINKAGE EDITOR OPTIONS SPECIFIEO LISTXREF,MAP,NCAL
VARIABLE OPTIONS USED - SlZE-1126976t24576)

IEWOOOO NAME MOX02SHIR)
IE40461 EXP
IEW0461 CONSTR
IEW0461 REVLUS

DEFAULT OPTIONIS) USED

CROSS REFERENCE TABLE

CONTROL SECTION

NAME ORIGIN

51IFTS 00
SAV2 7C8
SCRACH 17AB

ENTRY

NAME LOCATIONLENGTH

7C2
FEO

6A60

NAME LOCATION NAME LOCATION

LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SFCTION

138
140
148
150
15R

ENITRY ADURESS
TOTAL LEINGTH

***I14OXOZSH NOW

SAV2 SAV2
SCRACH SCRACH
SCRACH SCRACH
EXP SUNRESOLVED
RFVLUS SUNRESOLVED
00

8208

REPLACED IN DATA SET
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NAME

13C
144
14C
154

SCRACH
SCRACH
SCRACH
CONSTR

SCRACH
SCRACH
SCRACH

SUNRES(ILVED



FORTRAN IV G LEVEL 1, MOD 4 SMOOTH DATE = 71312 18/12/29

0001 SUHROUTINE SMOOTH
C BUDI)GFT SMOOTHING PRnGRAM - R.E. SLYE
C MOIJIFIEO BY C.J. GOLDEN

0002 DOUFILE PRECISION NAME
0003 LOGICAL SKIPOUT,ACCLEXT
0004 REAL LFVEL,NPFRPI)
0005 IN1FGER PRfOG,H
0006 INIE(;EP*2 LTR,YOPL ,NSYR,NSFX,NRFX ,NYRSST,NSTRFX,NPROG,KPROGt

I KlUE ,NYRSFX, KtI)EMKODESP, F INI SH, NSTG, NFML,NFMU, K)OS ,MAS, LABS,
2 IABF, LABI ,VEH,NMIJI T,NtNRECNYD,IS,MA1, LYR, LETT,LYO,MIN,
6 KVtHlt.LAELLVARYL VDtIVEIItLVSLVSF NIlP, NSSFNSRF,NSXF,NDSF

0007 CO(IMMON/SAVER/ RFIX)1112,84)
0008 CIMMOIJ N/SAV 1/ F INI SlI, NSTG,NCI, I LY,LABFI 301,LABS(40 t LAHI 140),

I NFIML 140,NFMII40 ,KO)S140 ) ,STS141) ,STG1I40),VLR50 ),WPR(50),
2 PPLMI0,O),MAS(40,3), RXOI12,50)

0009 COt.iM(IIN/SAV?/EXT,ACCLKNSTG,KNFAM,KNC I,KNP,KNMI S,JFLAG,TREF,NCSTR,
I PMAX,PMIN,ISTRT,IFIN,MAXITRMITR,KODESP(61,TITLFI 0II ,LEVELI201,
2 CNTRVLIZO),FIXEDI)0),KOODeM(50INSYRI(501NSFXI5OINAME(56),
3 YDPLI56),NRFX501),NYRSSTI84.NSI TRFX(P4),NYRSFXI84),SUSI41),C(84)
4, RI (l4, Sl84),CSI90) ,NPROG90)1 ,KPROG190), KODEI90)

o 010 COlMM4(lq/SAV3/G(RO,GUESSLP,NSUL,MSOL,NP,MOS,NMIS,NSPRNPERPI (30, ·
1 PAI)13O)fLTRI50 1,PLRI50) ,RIST(56,41 *ALPII( 4,60

0011 LOtIltVON/SAVALL/LCKtSLO) NMNLXDtNVNOMDtMYRS, L7OPTI ),NYI)(4h) ,MAT(46
I ) , SIT( hi),D 10(46) ,LYD( 46) ,YU(46), IS(102), LYR12571), -TI 5 201, t
2 MIN(7501,YRLM(?501),VFH(4,60),NIINREC( 10,20)) ,NfIIJLTI60,f)O)

(012 C(OM.I411IN/VARNCE /KSTAT,VAR I 40),VARFI50) ,VARM(6) FMVAR 7,301,
I FIVAR13,401,PLVARI3,56),SVAR15,40)

()1)13 CIltM(IN/S(CRACH/MNNCSPROGIOI)DIERR,SKII',MYFLAC.,JS,NSCALFE( S t)
I NLI IOI tITAL(ZO),W1201,tD201,XOUTI20),VUTIJT(20) RRR120) YFAR120)
2, Y(201,KVEHI(501,LAItEL(501,LVARY(70),LVD(701,IVEH(701 ,LVS(701,
3 LVSFIR80,VNAM1801,NIJPI86),RF(86),CFIR6),SFOS6),FLAGRI86).
4 FLAGSI86)INSSF1861,NSRF186),NSXF(IR6)NOSF186),SIJSTF186),NLVP(86)
5, NSTRRC(86hl,NYRSRCI861,LNDF(861,NSTRST(861,LN)ArEI 861,NPROI901,t
6 KPRO190)1CSX1901 LZI461,RCOSTI60),KVEH(601,IMAGE1830),
7 XSCHI 10,70),PLSCHI10,70),XLVSOM(20,501,RECURI20,501tKODX(90)1,
8 NPROn(90),KPROD(901,KODD190IXMODE(20),UB(20),DUM(11

0014 DIMENSION PRGLV141
0015 EOUIVALENCE ILS,LEVELI 1) ILF,LEVELI2I)
0016 DATA ASTR /IH*/
0017 DATA ZERO /IHO/
0018 DATA FLET /IHF/
0019 DATA MLET /IHM/
0020 DATA ULET /IHU/

0071 DATA PRGLV /4HPROG, 4HRAM , 4HLEVE, 4HL /
0022 DATA BLANK /1H /

C
0023 I(1DO = 0
0024 NSCALEI1I = 1
0025 NSCALE(2) O 0
0026 NSCALF( 31 O
0027 NSCALE(41 5 0
0028 NSCALEI5I = 0
0029 IF(FINISH.GT.Il GO TO 18
0030 PMAX = 5000.
0031 PMIN = 1500.

C ACCL = TRUE IMPLIES USE ACCELERATION OPTION
0032 ACCL = .TRUE.

C EXT = TRUE IMPLIES USE EXTENSION OPTION
0033 EXT = .TRUE.
0034 00 5 1i1,10
0035 5 TITLE III = BLANK
0036 00 6 1 = 1,20
0037 CNTRVLII) = BLANK
0038 6 FIXEDIII = 0.0
0039 WRITE16,3991
0040 16 CALL INPUT (6HTITLE , TITLE, 6HLEVEL ,LEVEL, 6HISTRT ,ISTRT,

X 6HIFIN ,IFIN, 6HMAXITRMAXITRt6HNCSTR ,NCSTR,6HNPROG ,NPROD,
X 611KPROG ,KPROOD,hHKODE ,KODD,6HCS ,CS,6HFIXEO tFIXED,
X 6HPMAX tPMAX, 6HPMIN ,PMIN, 6HACCL , ACCL, 6HEXT tEXT)

0041 DO 550 1 = I,NCSTR
0042 NPROGII) = NPRODIII
0043 KPROGIII = KPROD(I)
0044 550 KODEIII = KODDII)
0045 00 79 1 = 1,20
0046 79 FIXEDII) = FIXEDII)*I1. + GROI**(I-I)
0047 IFINCSTR.EO.O) GO TO 18
0048 Dn 8 1 = I,NCSTR
0049 DO 2 I1 = I,NMIS
0050 IF(NPROGII).EO.KODEMNII1I GO TO 3
0051 2 CONTINUE
0052 GO TO 36
0053 3 NPPOGIJ) = 11
0054 36 IF(KPROG(I).EO.O) GO TO 8
0055 00 1 II = I,NMIS
0056 IFIKPROGII).EO.KODEMIIIII GO TO 4
0057 1 CONTINUE



0058 GO TO 8
0059 4 KPROG(II) 11
0060 8 CONTINUE
0061 IFINSPR.EQ.O) GO TO 18
0062 00 510 1 I,NCSTR
0063 00 502 11 ItNSPR
0064 IFINPROG(I).EQ.KODESPIII)) GO TO 503
0065 502 CONTIN14UE
0066 GO TO 37
0067 503 NPROGII) = I1 + NMIS
0068 57 IFIKPROGII.EOQ.O) GO TO 510
0069 DO 501 11 = ItNSPR
0070 IF(KPROGII).EQ.KODESP(III)) GO TO 504
0071 501 CONTINUE
0072 GO TO 510
0073 504 KPROGIII) = 11 + NMIS
0074 510 CONTINUE
0075 18 IF(NCS.EO.O) GO TO 20
0076 IF(NCSTR + NCS.LE.901 GO TO 35
0077 1000 WRITt(6,1001)
0078 1001 FPRMAT(38HONUMBER OF CONSTRAINTS HAS EXCEEDED 90)
0079 NCS = 90 - NCSTR
0080 35 Or) 19 I * INCS

08H1 NCSTR = NCSTR + 1
082 K(II)EINCSTR) = KODXII)

0083 CSINCSTR)I CSXIII
0084 NPROGINCSTRI = NPRO(II
0085 KPR(I(NCSTR) = KPROII)
0086 19 C(INTINIIE
0087 20 CALL LISTC
0088 CALL PLOTI INSCALE7,95,156E
0089 T = 1.0
0090 DO 17 1=1,20
0091 YEARII) = TREF + T - 1.
0092 Y(I) = AMOD(YEAR(Il,100.)
0093 17 T = T + 1.0
0094 WRITE (6,9031
0095 NLV = 0
0096 DOl 33 1 = ItNV
0097 DO 31 J = ItM
0098 IFIIVEHIJ).NE.I) GO TO 31
0099 NLV = NLV + 1
0100 KVEH(I) a NLV
0101 KVEHIINLV) = I
0102 GO TO 32
0103 31 CONTINUE
0104 GO TO 33
0105 32 IA = VEH(ItI)
0106 IB = VEHI2,II
0107 IC - VEH13tI)
0108 . ID = VEHI4,I)
0109 WRITE(6,9051 ISTGIIAISTG(I8),STG(IC)tSTG(IOIRCOSTII)
0110 33 CONTINUE
0111 DO 335 1 = IM
0112 NX = IVEHIII
0113 335 CALL AFRMT INXVNAMIIII
0114 00 39 PROG = ItN
0115 39 CALL REVLUS
0116 22 DO 23 II1,N
0117 NOPII) = 0
0118 RFII) = R(Il
0119 SFII) = Sill
0120 CF(I) = ClI)
0121 SUJSTFII) = SUS (I)
0122 NDSFII) = NYRSST(I)
0123 NSSF(I) = NSTRST(I)
0124 NSXF(II) = NSTRFX(II)
0125 LNDFII) = LNDATEIII
0126 23 NSRF(II) = NSTRRCII)
0127 DOi 24 I=I#M
0128 24 LVSF(I) = LVSII)
0129 IF(FINISH.GT.1) GO TO 21
0130 DO 25 I=ISTRTIFIN
0131 25 CNTRVL(III) = ASTR

C NOP = 1 IF NO CHANGES ARE ALLOWED IN PROGRAM VARIABLES
0132 21 00 26 1 = I,NCSTR
0133 J = NPROGII)
0134 IF IKODEII).EQ.8) NOPIJI = I
0135 26 CONTINUE
0136 27 OUT = .FALSE.
0137 DO 61 PROG - 1,N
0138 IF(NOPIPROG).EQ.1) GO TO 61
0139 CALL CONSTR
0140 IF (IERR.NE.O) WRITE (6,91) PROG
0141 61 CONTINUE
0142 91 FORMATI'OWARNING - CONSTRAINT VIOLATED IN PROGRAM NUMBER',13)
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LEVEL 1I MOD 4 SMOOTH DATE = 71312 18/12/29

DO 300 ITER = I,MAXITR
IPRNT = 0
IF IITER.EO.MAXITRI IPRNT - I
DO 200 PROG = 1,N

C IODD1010 INDICATES WHAT TYPE OF CHANGE IS BEING MADE- 10DD=O INITIALLY
14 SKIP = IIPRNT.EO.O.AND.ITER.GT.I).OR.PROG.NE.I.OR.IOOD.NE.O

IF ISKIP.AND.NOPIPROGI.EO.I.AND.PROG.NE.1) GO TO 195
15 DO 30 J=1,20

TOTALIJI) 0.
30 WlJI = 0.

IF ISKIP) GO TO 55
40 XT = 0.

ST = O.
DO 50 I=tN

C FLAGR = * INDICATES A CHANGE IN DEVELOPMENT DURATION
FLAGRII) = BLANK

C FLAGS = * INDICATES A CHANGE IN START DATE OF DEVELOPMENT
FLAGSII) = BLANK
IF (R(II.NE.RF(I)) FLAGRIII - ASTR
IF (SiI).NE.SFII)I FLAGS(II = ASTR
X = NYRSSTII)
ST = ST + SUS(II*X

50 XT = XT + CIII
WRITE (6,90) TREFTITLE
WRITE (6,92)
DO 53 I=I,N
IF(I.GT.NMIS+NSPR) GO TO 52
K = NYRSRCtII
IF(K.EO.O.OR.I.GT.NMIS) RECURII,II = 0.0
WRITE (6t941 I,NAMFII),SIIlFLAGSII),CIII,RI),FLAGRII),SUS II),

X NSTRST(IIINYRSST(II),NSTRRCII),NYRSRCII),(RECUR(IJ,I)J=I,KI
,O TO 51

52 NOM = I - NMIS - NSPR
WRITE(6,93) I,LABELINDM),SII5 FLAGS(II),CIl),R Il),FLAGRII)SUSIII,

X NSTRST(IlNYRSST(I),NSTRRCII),NYRSRC(I)
51 K = NYRSFX(I)

IF IK.FQ.OI GO TO 53
WRITE (6t981 NSTRFXII),NYRSFXII),IRFIXD(J,II,J=I,KI

53 CONTINUE
WRITE 16,95) XT,ST
IF IITER.NE.1) WRITE (6,902)
WRITE(6,96) YEAR
WRITE (6,97)

CALL PLOT2 (IMAGE,Y(16),YIII,PMAXPMIN)
DO 54 1=1,1000

54 XLVSUM(I,11 = 0.0
C

55 CALL TCOSTS (BLANK,ASTR)
C

IF(LS.GT.20.OR.LS.LE.0I GO TO 78
XL = 0.

C IF LEVEL(l) AND (2) ARE INPUT AS INTEGER YEARS, THEN THE PROGRAM
C TAKES THE AVERAGE SPENDING OVER THE PERIOD ENCOMPASSED BY THESE
C YEARS AS THE DESIRED BUDGET LEVEL

00 76 I=LStLF
76 XL = XL+TOTALIl)

XL = XL/FLOAT(LF-LS+II
DO 77 1=1,20

77 LEVELIIl = XL
78 IF ISKIP) GO TO 80

WRITE 16,99) (W(I),II1,JSI
WRITE (6,990) (FIXED(I)tI=I,JS)
WRITE (6,991) (TOTALIII,I=1,JS)
WRITE (6,993) CNTRVL
WRITE (6,992) (LEVEL(I)II=lJSI
IFIKSTAT.GT.OI WRITEI6,9941 IXMODEIIII = 1,JS)
IF(KSTAT.GT.O) WRITE(6,995) (UBIII), I = 1,JS)
CALL PLOt3(FLET,YFIXEDtJS)
IF(KSTAT.GT.O) CALL PLOT3(ULET,Y,UB,JS)
IFIKSTAT.GT.0) CALL PLOT31MLET,Y,XMOIDEJS)
CALL PLOT3 IZERO,YLEVEL,IFIN)
CALL PLOT3 (ASTR,YtTOTAL,JS)

80 SOD = 0
DO 100 I=ISTRT,IFIN
SOD = (TOTAL(I)-LEVEL(IIl**2 + SOD

100 CONTINUE
RMS = SORT (SOD/FLOAT(IFIN-ISTRT+11)

C SAVEX = RMS VALUE AT BEGINNING OF ITERATION
IF (PROG.EO.I.AND.IODD.EO.O) SAVEX = RMS
IF (SKIP) GO TO 110

C RMSI = VALtUF OF RMS USING INPUT DATA
IFIITER.EO.I) RMSI = RMS
WRITE (6,199) RMS,YEAR(ISTRT),YEARIIFIN)
WRITE (6,2981 ITER
WRITE (6,399)
CAtL PLOT4 (13,PRGLV)
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0143
0144
0145
0146

0147
0148
0149
0150
0151
0152
0153
0154
0155

0156

0157
0158
0159
0160
0161
0162
0163
016,4
0165
*166
0167
0168
0169

0170
0171
0172

0173
0174
0175
0176
0177
0178
0179
0180

0181
0182
0183

0184

0185
0186

0187
0188
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199
02r)0
0201
0202
0203
0204
0205
0206
0207
0208
0209

0210
0211

0212
0213
0214
0215
0216
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0217 WRITE (6t499)
0218 IF(MOS.EQ.2.OR.MOS.EQ.3) RETURN
0219 110 IF (IUUT) GO TO 400
0220 IF IITER.EO.MAXITR) GO TO 300

C SAVER = RMS VALUE AT BEGINNING OF PROGRAM CHANGE CONSIDERATIONS

0221 IF(IOOO.EO.O) SAVER = RMS
0222 IF(RMS.LT.SAVER) GO TO 190

C
0223 CALL SHIFTS

C
0224 IF(MYFLAG.EO.1) GO TO 14
0225 190 )D00 = 0

C SAVER = VALUE OF RMS AT END OF ITERATION
0226 IFIRMS.LT.SAVER.ANO.PROG.EO.N) SAVER = RMS

0227 195 IF(PROG.LT.N) GO TO 200

0228 IF (SAVEX.NE.SAVER) GO TO 300
0229 IF (IPRNT.NE.0) GO TO 400
0230 SKIP = .FALSE.
0231 OUT = .TRUE.
0232 GO TO 15
0233 200 CONTINUE
0234 300 ClIIT INUE
0235 WRITE (6,390)
0236 GO TO 403
0237 400 WRITt (6,299)
0238 403 WRITE (6,906) (YEARiI),II,JS)
0239 WRITE (6,907)
0240 DO 402 I=I1NLV
0241 XLVTUT = 0.0
0242 DO 401 II=l,JS
0243 401 XLVTUT = XLVTOT + XLVSUM(IItI)

C XLVSJM4(II,I) = NlJMBER OF LAUNCHES IN YEAR II FOR VEH. KVEHIII)

0244 402 WRITE (61908) KVEHIIIi)XLVTOT,(XLVSUMIII)t,=lllJS)
0245 IFISAVFR.LT.RMS1 - .4) GO TO 404
0246 WRITE(6,909)
0247 909 FORMAT (46HOINPUT ASSIGNMENT IS OPTIMUM SMOOTHED SOLUTION)
0248 GO TO 7
0249 404 NNMI = NMIS + NSPR
0250 DO 9 1 = 1,NNMI
0251 IFIABSISI) + RlIl - SFII) - RF(IIIIGE.01I GO TO 13
0252 IF(NYRSST(II.NE.NDSF(II) GO TO 13

0253 IFINLVPII).EO.O) GO TO 9

0254 IF(LNDOATE(I).NE.LNF(I)) GO TO 13

0255 IJ = NLVPII)
0256 H = LVARYII)
0257 DO 11 II = llIJ
0258 X = LVS(H) - LVSF(H)
0259 IFIABS(ISI) + X - SF(II)).GE..01) GO TO 13
0260 11 H = H + 1

0261 9 CONTINUE
0262 IFIN.EO.NNMI) GO TO 7
0263 NNMI = NNMI + 1
0264 DO 10 I = NNMItN
0265 IFIABSIS(I) + RUl) - SFIII - RF(III.GE.01) GO TO 13

0266 IF(NYRSSTII).NE.NOSF(I)) GO TO 13
0267 IF(ABSICFII)-CII)).GE..00 l) GO TO 13
0268 IF(ABSISUSII) - SUSTF(II))GE..001) GO TO 13
0269 10 CnNTINUE
0270 7 FINISH = MITR + 1
0271 GO TO 12
0272 13 FINISH = FINISH + 1
0273 12 NCSTR = NCSTR - NCS
0274 RETURN
0275 90 FORMAT (IH1I15X,14HREFERENCE YEARF7.O,5X,10A4)
0276 92 FORMAT (78HOPN NAME START OEVL YRS SUST SS SO RS RD R

XECURRING OR FIXED ITEMS /IH I
0277 93 FIJPMAT 113,IX,4tUDEV '12,F6.OXlX ,AIF7.0tF4.0,tXtA1,FS-.0414)
0278 94 FORMAT (13tlX,A6,F6.OtlXtAIF7.OtF4.0,lXAl1F5.Ot414,12F6.0)
0279 95 FORMAT (20X,4H---- BX,4H ---- /2XSHTOTAL,12XtF6.0tFll.O)
0280 96 FORMAT (IHI,30X,47HTOTAL PROGRAM COSTS AND LAUNCH VEHICLE SCHEDULE

· /6HOYEAR ,4X,2OF6.0)
0281 97 FORMAT 8HOPROGRAM)
0282 98 FORMAT(44X,214,12F6.O)
0283 99 FORMAT I6HOSUM ,4X,20F6.0)
0284 107 FORMAT (44X,214,12F6.1)
0285 199 FORMAT I6HORMS =,F8.0 ,5X,18HSMOOTHING INTERVALtF6.O,SH THRU,F6.0)

0286 298 FORMAT IOHOITERATION. 13)
0287 299 FORMAT (IIXIIH FINAL CASE)
0288 390 FORMAT IIIX,16H MAXITR EXCEEDED I

0289 399 FORMAT (1HI)
0290 499 FORMAT (IN0950X,4HYEAR)
0291 902 FORMAT (1HO,40X,34H* INDICATES CHANGE FROM INPUT DATA)
0292 903 FORMAT I1HI930X,19HRECURRING COST DATA /IH0t8X,3HKEYtl0Xt

* 4HNAME,24X,9HUNIT COST /IH )

0293 905 FORMAT (10X,12110X94A4t10XF10.2)
0294 906 FORMAT (IH1,30X,35HLAUNCH VEHICLE REQUIREMENTS BY YEAR /

D-70

.~. ... I - A ,CnnTW



DATE = 71312 18/12/29

° 6HOYEAR ,6X,20F6.0)
0295 907 FORMAT I11HOLV TOTAL)
0296 908 FORMAT l(X,12tF8B2t20 F6.1I
0297 990 FORMAT (6H FIXED,4X,20F6.0)
0298 991 FORMAT (6H TOTAL,4X,20F6.0O
0299 992 FORMAT (6H LEVEL,4X,2OF6.O)
0300 993 FORMAT 18X,205XPAI1I
0301 994 FORMAT(6HO MODEt4X,20F6.0)
0302 995 FORMAT(12H 50 PER CENT/BH CONFID.,2X,20F6.O)
0303 END

TOTAL MEMORY REQOUIREMENTS 0022AC BYTES

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCALwAP
VARIABLE OPTIONS USED - SIZE(I126976t2476 1

IEWOOOO NAME MOXO2SSIRI
IEW0461 IBCOM=
IEW0461 INPUT
ItW0461 FRXPI=
IEW0461 LISTC
IE04hl61 PLOTI
lEW0461 AFRMT
IEO4hl61 REVLUS
EWt0461 CUONSTR
IEw0461 PLOT2
IEW0461 TCOSTS
IEW0461 PLOT3
IEW0461 PLOT4
IEW0461 SHIFTS
IEW0461 SORT

DEFAULT OPTION(S) USED

MODULE MAP

CONTROL SECTION

NAME ORIGIN LENGTH

SMIJ(ITH
SAVFR
SAVE I
SAV2
SAV3
SAVALL
VARNtCE
SCRACH

00
220H
3270
4238
5218
5B98
95B8
A098

ENTRY AUURESS
T(TAL LENGTH

ENTRY

NAME LOCATION NAME LOCATION NAME LOCATION

22AC
FCO
FC4
FEO
980
3AIC

ADC
6A60

00
IOAF8

eee*MOX02SS NOW REPLACED IN DATA SET

D-71

SMOOTHFORTRAN IV G LEVEL I1 MOD 4



IV G LE

C
C
C
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SUBROUTINE STGNMI
DETERMINE NUMBER OF COMPONENTS ACTUALLY USED AND ASSOCIATED
RECURRING COSTS

REAL NPERPD
INTEGER*2 NU,NBY,MODE,NOB,FINISH,NSTG,NFML,NFMU,KODSMASLABS,

1 LABF,LABI,NPSTG,NPADtNPFAM,NFS,NPINTL,NPINTU,MAPS,MAPF,MAPI,VEH,
2 NMULT,NONREC,NYD,ISMAT,LYR,LETT,LYD,MIN,KOUT,LTR,NINTYR,NTGYTR,
3 MAF,MAIC
CDMMON/SAVSAR/COR,POJ(3I1SJ(3 13,3),NU(40)NBYI40),NOBI40),RINT(40),
I PLCINTI40IXLT1401, PLCTI40),UPP(40),TAT(40),TAMTISO),SR(40,3),
2 MODEI40,31,PLC(40,3)
COMMON/SAVE1/ FINISHNSTGNCI,ILYLABF(30)tLABSI40)tLABII40),

I NFMLI40),NFMU140),KODS[401,STS141),STG(40),VLRIS0O),WPR(50),
2 RPLMI50O,MAS(40,3), RXDl12,50)
COMMON/SAV3/GRO,GUESS,LP,NSUL,MSOL,NP,MOS,NMIS,NSPRNPERPDI30),
1 PADI30),LTRI50),PLRI50),RDISTI56,4),ALPI(4,60)
COMMON/SAV4/ MAF130,3), MAIC140,3),

NPADI2,60)gNPFAM(30,5),NPINTL(30,5),NPINTU(30,5I,
I NFS(40,4)1NPSTG330 O,0l,MAPSI3O,101,PMAPFI3,0I),MAPI(30,10)
2 PFAMD130,5,2),PFAMS(30,5,2),PINTSI30,5,2),PSTGDI30,10,2),
3 PSTGS(30,10,2)
COHMMfN/SAVALL/LCK,SLO,NMNEXD,NV,NUHD,MYRSLZOPT(8),NYDI46),MAT(46

1)1StST146)tDS1 46),LY0146)Y46),IS102)LYRI252),LETTi250)t
2 MIN(250),YRLM12501,VEH(4,60),NONRECt120,20) ,NMtULT6hO,50)

COJMM)N/TEMP/VNMI2,2501,IFLAG,KI,NEXT,Lt(UT,SAVSI40),KUUT140),
I NINTYRI40,20),NTGYTR(4020,2),RECURI6O,?Ot2)
COMMUN/SCRACH/ II,NUStI40),MSAVE140),ISAVEI40),KLUE(40),
IST0,YIIW140,20),RINTMXI40,20,STGMAX(40,20,2),tSTGYTR(40,20,21,
2 RINTYRI40,201,DUMtI047)

C
IF IIFLAG.GE.I) GO TO 621

C FIND MAX NUM OF EACH STAGE AND INTEGRATION POSSIBLE
00 661 1 = 1,NSTG
NUSIl) 8 0
00 661 J=I,MYRS
STGYTRII,J,11 = 0.0

661 STGYTR(II,J,21. 0.0
IF(NCI.EO.O) GO TO 665
DO 662 1 = I,NCI
00 662 J = 1,MYRS

662 RINTYRII,J) = 0.0
665 00 6500 1 = I,NM

IFIYRLMtII.LT..0I00 GO TO 6500
J = LYR('I)
JX = LETT[(I
K = LTR(JX)

C MSAVE E ISAVE INDICATE IF THAT STAGE OR INTEGRATION Hi
C COUNTED FOR MISSION NM

DO 9003 IZ a 1,40
MSAVEIIZI = 0

9003 ISAVEIIZ) = 0
Dn 650 11 = I,NV
IFIITEM(VNM(1,),Il1,1).EQ.O) GO TO 650
X = NMULT(II,JX)
DO 649 MS = 1,4
IA = VEHIMSII11
IFIIA.EO.OI GO TO 650
IFIMSAVEIIA).EQ.1) GO TO 644
SIGYTR(IA,JvKI YRLMIII*X + STGYTR(IA,J,K1
MSAVEIIAI = 1

644 IF(NCI.EO.OI GO TO 649
IFIMS.EQ.41 GO TO 650
IFIVEHiMS+1,I1I.EQ.O) GO TO 650
Ll = VEH(MS+1,11)
00 645 MI = I,NCI
IFIISAVEIHI).EQ.1l GO TO 645
1)O 646 KY = 1,4
IFINFML(MIIoNE.NFSIIAKY)) GO TO 646
DO 647 KZ = 1,4
IFINFMll(lM).EO.NFS(LIKZII GO TO 648

647 CONTINUE
646 CONTINUE

GO TU 645
648 RINTYR(MI,J) = RINTYRIMI,J) + YRLM(1)*X

ISAVEIMII = 1
645 CONTINUE
649 CONTINUE
650 CONTINUE

6500 CONTINUE
DO 668 J = I1MYRS
DO 668 1 = 1,NSTG

668 STGYHWII,J) = STGYTRII,Jtl) + STGYTRIIJ,2)
GO TO 673

AS ALREADY BEEN

C
C DETERMINE NUMBER OF EACH STAGE AND INTEGRATION USED IN LAST ITERATION BY YEAR

FORTRAN

0001

0002
0003

0004

0005

0006

0007

0008

0009

0010

0011

0012
0013
0014
0015
0016
0017
0018
0019
0020
0021

0022
0023
0024
0025

0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
0060
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C FOR FUTURE PRINT OUT
0061 621 00 623 K=1,2
0062 DO 623 J=1,MYRS
0063 00 623 I=1,NSTG
0064 STGMAX(I,JK) = NTGYTR(I,J,K)
0065 STGMAX(I,JK) I STGMAXII,J,K)/10.
0066 623 STCYTRtI,J.KI = 0.0
0067 IF(NCI.EO.0I GO TO 9000
004,8 00 624 J=I,MYRS
0069 00 624 I=I,NCI
0070 RINTMX(I,J) = NINTYRIItJ)
0071 RINTMXII,J) = RINTMXIIJ)/10.O
0072 624 RINTYR(I,J) = 0.0
0073 9000 DO 622 I=I,NM
0074 IF(YRLMIJI.LT..00II GO TO 622
0075 I = MIN(J)
0076 K = LYR(J)
0077 JX = LETTIJ)
0078 ITR = LTR(JX)
0079 X = NMIJLTII,JX)
0080 DO 625 MS = 1,4
0081 L = VEHIMS,11
0)062 IF IL.EO.O) GO TO 622
00H3 STGYTRIL,K,ITR) = STGYTR(LKITRI + YRLMIJ)*X
00H4 IF INCI.FO.OI GO TO 625
0085 IF IMS.FQ.4) GO TO 622
00816 IF (VEHMIHS+I,II.EQ.O I GO TO 622
0087 LI = VFHIMS+1,I)
(0,H8 on 626 MI=1,NCI
0089 0O( 627 KY=1,4
0090 IFINFMLIMI).NE.NFSIL,KYII GO TO 627
0091 00 628 KZ = 1,4
0092 IF (NFMIJMI).EQ.NFS(LIKZII GO TO 629
0093 628 CONTINUE
0094 627 CONTINUE
0095 GO( TO 626
0096 629 RINTYRIMIK) = RINTYR(MIK) + YRLMNJ)*X
0097 626 CONTINUE
0098 625 CONTINUE
0099 622 CONTINUE
0100 IFINCI.EO.O) GO TO 9001
0101 00 691 I=-,NCI
0102 DO 691 J=N,MYRS

0103 691 IFIRINTYRIIJ).LT..001I RINTYRII,J) = RINTMXII,J)
C CHECK NUMBER OF LAUNCHES CALCULATED VS. NUMBER OF LAUNCHES USED IN LAST
C ITERATION

0104 9001 IF(LCK.EO.O.OR.MOS.EQO..OR.MOS.EO.3) GO TO 4100
0105 DO 676 K = 1,2
0106 DO 676 J I= ,MYRS
0107 DO 676 1 = 1,NSTG
0108 IF(ABSISTGYTRII,J,K) - STGMAX(lI,J,KI.GT.o.001.AND.STGYTRIItJtK).

'IGT.O.001.OR.IIFLAG.LE.I.AND.NUII).LT.OII GO TO 677
0109 676 CONTINUE
0110 4100 WRITE(6,4101)
0111 4101 FORMAT 1IHO,4X, 40HTHE OPTIMUM SOLUTION HAS BEEN DETERMINEOI

C
0112 678;CALL VEHRC

C
0113 IFLAG = 0
0114 IF(LOUT.E.O0I RETURN
0115 DO 112 1 = I,NUMD
0116 IF(KULJTIIh.EO.O) GO TO 112
0117 LT = KOUTII)
0118 SUSTIII = SAVSILTI
0119 112 CONTINUE
0120 RETURN

C
0121 677 IFIIFLAG.LE.3) GO TO 679
0122 WRITEI6,8005)
0123 8005 FORMAT(49HOMAXIMUM NUMBER OF ASSIGNMENT ITERATIONS EXCEEDED)
0124 GO TO 678

C DETERMINE HARDWARE COSTS BY YEAR BASED ON LAST ITERATION
0125 679 DO( 8013 I = ItNSTG
0126 KLIJE(I) = 0
0127 DO 8014 J = I,MYRS
0128 IFIST.STGYIJl.GT.O.O /.OR.STGYTRII,J,2).GT..OlI KLIEIII I 1
0129 8014 STGYHWItJI ' STGYTRIIJI) + STGYTRIIJ,2)
0130 IFIKLUE(Il.EO.II GO TO 8013
0131 DO 8016 J = I,MYRS
0132 STGYTR(IJl) I STGMAXIIJII
0133 STGYTRII,J,2) = STGMAXII,J,2)
0134 8016 STGYHW(I,J) m STGYTRII,J,1I) STGYTRII,J,21)
0135 8013 CONTINUE

C
C ADO INITIAL REUSABLE PURCHASE PRICE TO DEV. COST DS

0136 672 IFIIFLAG.GT.I.OR.FINISH.GT.1) GO TO 673
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0137 NX = NSTG + I
0138 DO 674 11 * 1,NX
0139 READIS,5000) J,NXZ2 X3,X4,X5
0140 IFIJ.EO.OI GO TO 6735
0141 IFII1.EO.I) WRITEI615003)
0142 DO 675 I It,NSTG
0143 IFIJ.EO.KODS(III)) GO TO 6755
0144 675 CONTINUE
0145 WRITE(6,5001) 11
0146 IFLAG = 100
0147 GO TO 674
0148 6755 NOB(I) = NX2
0149 . XLTIII) = X3
0150 TATII) = X4
0151 IFIX5.GT..001) PLCT(I) = ALOGIXSI/ALOGI2.)
0152 IFIXS.LE..001O PLCT(I) = 0.0
0153 WRITE(6,50021 JlNUII),UPPIII,NOBIIIXLTII)tTATII),PLCTII
0154 674 CONTINUE
0155 6735 IFIIFLAG.EO.100I RETURN
0156 673 K = 0
0157 DO 710 I - 1,NSTG
0158 IFIINUII).EO.OI.OR.IIFLAG.GE.I.AND.NUIII.GE.OII GO TO 710
0159 IFIIFLAG.EQ.O) GO TO 709
Olh0 NIS(II) = NUII)
0161 11 = I

C ITERATES ON INITIAL OUANTITY TO BE PURCHASED
C

0162 CAtL REUSE
C

0163 709 NI = MASIIll
0164 IFINUII).LT.O) LCK 1'
O165 X = NUII)
0166 IFIX.LT.OI) X -X
0167 Y = NUSIII
0168 OSINI) = DSINI) + IX+Y) * UPPII)
0169 IFIK.EO.OI) WRITE 16,2111
0170 K = I
0171 WRITE16,2081 Nl,DS(NIlSTSIIISTGIItNYDINIhtLYDINII
0172 WRITE 16,209) X
0173 710 CONTINUE

C MAKE ADJUSTMENT FOR BATCHING OVER YEARS
0174 DO 663 1 = 1,NSTG
0175 IF (NBYIII.EO.I) GO TO 663

0176 IA = 2
0177 18 = NRYII)
0178 IC = 1
0179 666 DO 664 J= IA,18
0180 IF IJ.GT.MYRS) GO TO 700
0181 664 STGYHW(I,IC) = STGYHWII,IC) + STGYHWII,J)
0182 700 DO 667 J = IA,IB
0183 IF IJ.GT.MYRS) GO TO 663
0184 667 STGYHWII,J) = STGYHWII,IC)
0185 IA = IA + NBY(II)
0186 IB = IB + NBYIII
0187 IC = IC + NBYII)
0188 . GO TO 666
0189 663 CONTINUE
0190 IF(IFLAG.EO.O) GO TO 9006
0191 DO 9005 1 = I,NSTG
0192 IF(KLUEIII.EO.O) GO TO 9005
0193 DO 9002 J = 1,MYRS
0194 : IFSTGYTRII,J,I,).LT..01I STGYTRII,J,1) STGMAXIItJ,ll
0195 . IF ISTGYTRIl,Ji2).LT..OI) STGYTRIIJ,2) * STGMAXII,J,2)
0196 IF(STGYHW(IJ).LT..01) STGYHWII,J) = STGYTRII,J,I)+STGYTR(I,J,2)
0197 9002 CONTINUE
0198 9005 CONTINOE
0199 9006 DO 9007 K = 1,2
0200 DO 9007 J = I,MYRS
0201 D00 9007 1 = 1,NSTG
0202 9007 NTGYTR(I,J,K) = STGYTRIIJ,K)*10.0
0203 IF(NCI.EO.O) GO TO 9009
0204 DO 9008 J I 1,MYRS
0205 DO 9008 I = I,ICI
0206 9008 NINTYRII,J) = RINTYR(I,J)*10.0

C
C DETERMINE VEHICLE RECURRING COSTS BY YEAR AND LAUNCH SITE

0207 9009 DO 632 I=I,NV
0208 DO 635 J=I,MYRS
0209 RECURII,J,l) = 0.0
0210 635 RECURII,J,2) = 0.0
0211 . 00 633 MS = 1,4
0212 K = VEH(MS,I)
0213- . IF IK.EO.OI GO TO 632
0214 9004 00 634 J= 1,MYRS
0215 IFISTGYHWIK,J).LT.O.001) GO TO 634
0216 IFIMODE(K,I).NE.O) GO TO 8015
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02!7 HDWR = SRIK,I)*STGYHWIKJI**PLC(Kt)I
0218 GO TO 8010
0219 8015 LX = MODE(KII)
0220 IFISTGYIiWIKtJ).LE.POJILXII HDWR = SRJILXI/STGYHWIKtJ)
0221 IFISTGYHWIKtJI.GT.POJILXII HDWR = SRJILX,2)+SRJILX,3)/STGYHWIKJI)
0222 8010 00 692 L = 1,2
0223 IFISTGYTRIKJL).LT .. O01 GO TO 692
0224 M = L + 1
0225 IFI(MODEIKMINE.O) GO TO 8011
0226 RECURI ,JL)=RECUR( IeJL)+HDWR+SRIK,M)*STGYTR(K,J,L)**PLCIK,M)
0227 GO 70 692
0228 8011 LX z MODEIKtM
0229 IFISTGYTRIKJ ,L).LE.POJILXII RECURII,J ,L) n RECURIIJ tL)

I + SRJILXtII/STGYTRIKJ ,LI + HOWR
0230 IF ISTGYTRIKJ ,L).GT.POJILXI) RECURIIJ L) = RECUR l le J ,L) +

I SRJILX,2) + SRJILX,3)1STGYTRIKJ ,L) + HOWHR
0231 692 CtINTINUE
0232 634 CONTINUE
0233 IF(NCI.EQ.OI GO TO 633
0234 IF IMS.EO.4) GO TO 632
0235 IF(VEHIMS+ItI).EO.OI GO TO 632
0236 KI = VEHIMS+It1I
0237 DO 636 L=I,NCI
0238 0U 637 KY=1,4
0239 IF INFMLIL)NE.NFSIKKY)I GO TO 637
0240 DO 638 KZ = 14
0241 IF INFMUILI)EO.NFSIKIlKZ)) GO TO 639
0242 638 CONTINUE
0243 637 CONTINUE
0244 GO TU 636
0245 639 DO 640 J * 1,MYRS
0246 IFIRINTYRILeJ).LT..000 1) GO TO 640
0247 HDHR * RINTIL)*RINTYR(LtJ)**PLCINTILI
0248 REClURIIJ,1) I RECURII,JI l + HDWR
0249 RECUR(IJI 2) * RECURII,J,2) + HOWR
0250 640 CONTINUE
0251 636 CONTINUE
0252 633 CONTINUE
0253 632 CONTINUE
0254 99 RETURN
0255 208 FORMAT (14,6X,2F12.2,5XA4S1X,14HSTAGE HARDWAREt29Xt13,9X1!3)
0256 209 FORMAT 16X, 27HNUMBER OF UNITS PURCHASED *, F5.1S
0257 211 FORMAT (33HICHANGED QUANTITIES BRANCHED UPON/IH0O6HNUMBER, 5X

1 11HDEVELOPMENT, 2X, IOHSUSTAINING, 50X, IOHYEAR AVAILt 2XU
2 9HLAST YEAR//)

0258 5000 FORMAT 11292X,12,2F6.1,F6.3)
0259 5001 FORMAT 145HOKODE NUMBER INCORRECT ON REUSABLE STAGE CARD, 16)
0260 5002 FORMAT I14t16, 189 F10.1 16, F11llO F10O.0 F8.2)
0261 5003 FORMAT (22H1 REUSABLE STAGE DATA//SH KOOE,3X,5HORDER,3XTSHUNITS,

2 3X,5HPRICE,3X,4HTYPE,3X,8HLIFETIME,3Xt7HTA TIME,3Xt2HLC)
0262 END

TOTAL MEMORY REQUIREMENTS 002314 BYTES



F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP
VARIABLE OPTIONS USED - SIZE=(126976,24576) DEFAULT OPTIONIS) USED

IEWOOOO NAME MOXO2SMIRI
IEW0461 ITEM
1EW0461 IBCOM=
IEW0461 VEHRC
1EW0461 REUSE
IEW0461 FRXPR-
1EW0461 ALOG

MODULE MAP

CONTROL SECTION ENTRY

NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION

STGNMI 00. 2314
SAVSAR 2318 A5C
SAVEI 2078 FC4
SAV3 3040 980
SAV4 46C0 3188
SAVALL 7848 3AIC
TEMP B268 4110
SCRACH F378 6A60

ENTRY ADOURSS 00
TOIAL LENGTH 150D08

****MOX02SM NnW REPLACED IN DATA SET

FORTRAN IV G LEVEL 19 MOO 4 TCOSTS DATE - 71312 16/52/59

0001 SUBROUTINE TCOSTS (BLANK,ASTR)
C CALCULATE TOTAL COSTS
C

0002 DOUBLE PRECISION NAME
0003 LOGICAL SKIPEXT,ACCL
0004 REAL NPERPD
0005 INTEGER H,PROG
0006 INTEGER*2 LTRYDPLtNSYR,NSFX,NRFX,NYRSST,NSTRFX,NPROGKPROG,KODEt

I NYRSFX,KODEMKODESP,VEH,NMULTtNONREC,NYD,IS,MATLYRtLETTLYDMIN
2,FINISHtNSTGNFMLNFMUKODS,MAStLABS,LABF,LABI,
6 KVEHILABELLVARYLVODIVEHLVSLVSFtNDOPNSSFNSRFNSXFNOSF

0007 CI)MMON/SAVRT/RVAR120,501
0008 COMMON/VARNCE/KSTAT,VARI(40),VARF(50),VARM(56),FMVARI2,30),

I FIVAR(3t40),PLVAR(3,561,SVARI5,40)
0009 COMMON/SAVE1/ FINISH,NSTG,NCI,ILY,LABFI30),LABS(40),LABI140),

I NFML(40) ,NFMU(40) KODOS40,STS41I),STGI401 VLRI50) WPR(50)t
2 RPLM(SOI,MAS(40,31, RXOI12,50)

0010 COMMON/SAVALL/LCKSLO,NM,NEXD,NV,NUMD,MYRS,LZOPTI8),NYDO46),MAT146
1),StJSTI46),DS146)tLY0446 ),IS1102),LYRI252),LETT(250),
2 MIN(250),YRLM(250)tVEH(4,6O)0NONREC(I120,20ONMULTI60,50)

0011 COMMON/SAVER/ RFIXOD12,841
0012 COKMOI(/ SAV2/EXT,ACCL,KNSTG,KNFAM,KNCI ,KNP,KNMISJFLAG,TREF,NCSTR,

I PMAXPMIN,ISTRTIFIN,MAXITRMITRKODESP(6),TITLE(IO),LEVEL(20),
2 CNTRVL(20),FIXED(20)tKODEM(50),NSYR(SO),NSFX(50),NAME{56),
3 YrPL156)tNRFX(50),NYRSST184),NSTRFX(84),NYRSFX(84),SUS184),C(84)
4, R(84), S(841),CS(90),NPROG(90),KPROG(90), KODE190)

0013 COMMUN/SAV3/GRO,GUESS,LPNSOLMSO LMS NPMS,NMIS,NSPR,NPERPD(3O),
I PAO(30),LTR(50 ),PLR(50),RDIST(56,4),ALPI(4,60)

0014 COMM(IN/SCRACH/M,N,NCS,PROG,O1DD,IERR,SKIP,MYFLAG,JS,NSCALEI(5),
I NSLII0),TOTALI20)tW20),DI20),XOUT120),VDUT1120),RRRI20),YEAR120)
2, Y(20),KVEHI(50),LABEL(50),LVARY(70),LVD(70)tIVEH(70),LVS(70),
3 LVSFI80),VNAMI80),NOPI86),RF186),CFIB61,SFR861)FLAGRI86),
4 FLAGSIR6),NSSF{86),NSRFER6),NSxF(86),NDSF(86),SUSTFE86)tNLVPIA6!
5, NSTRRC(86),NYRSRCI86)1LNDFR861,NSTRST(86),LNDATE(86),NPRO(90),
6 KPRO(901,CSX(90),LZ(46),RCOSTI 601, KVEH( 60),IMAGE(830)1
7 XSCH(10,70)1PLSCHI10,70),XLVSUM120,501,RECUR(20,50)1DUM(340),
8 VTC(2OltXMODE(2O)IUB(20),DUMMY(1

C
0015 no 55 1 1,20
0016 55 VTCIII) 0.0
0017 JS= 0
0018 DO 70 L-',N
0019 FLAG , 0.
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T = 1.0
AYRS = RIL) + 1.0
IFIL.LE.NMIS + NSPRI GO TO 30
NOUN = L - NMIS - NSPR
LX = LABELINDUM)
JX = MATILX)
IFIJX.GT.IOOO) JX = JX - 2000

30 00 60 KlZO20
F = 0.
IT = T - S(L) + TREF

.X = IT - SIL) + TREF) / AYRS
C X.LE.O PROGRAM DEV. HASN'T STARTED YET - X.GE.1 PROGRAM DEV. IS OVER

IF IX.LE.O.) GO TO 59
IF (X.GE.1.) GO TO 56

C BETA DISTRIBUTION FOR CILI
F = I(X*II.-X))**2) * 30. * CIL) / AYRS
IFIKSTAT.EO.O.OR.SKIP.OR.F.LT..0001) GO TO 56
IFIL.LE.NMIS + NSPRI GO TO 31
IFIJX.LT.-200) GO TO 56
IFIJX.LT.-100I GO TO 41
IF(JX.LT.OI GO TO 42
A = F*EXPI1.5*SVARI4,JXI)/(1.0 + EXP1.5*SVAR(4,JXII)
IFISVARI4,JXI.GT..)00) VTC(K) = VTC(K) + A*A*IEXP(SVAR(4,JX)) -

I 1.0)
GOI) TO 56

41 KX = -JX - 100
A = F*EXP(1.5*FIVAR(2,KX))/I1.0 + EXP11.5*FIVAR(2,KXIII
IFIFIVAR(2,KX).GT..O01) VTCIK) = VTC(K) +

I AA*(IEXPIFIVARI2,KX 1) - 1.0)
GO TO 56

42 KX = - JX
A = FoEXP(1.5*FMVARII,KX))/(I.O + EXP1.5*FMVAR1,IKX)ll

IFIFMVAR(1, KX).GT..001) VTC(K) = VTCI.K) + A*A*
I (EXPIFMVARII, KX)) - 1.0)
GO TO 56

31 IF(PLVAR12,LI.LT..0001 GO TO 56
A = F*EXP(1.5* PLVAR12,LI)/II.0 + EXPI1.5*PLVAR(2,LII)
VTCIKI = VTC(KI + A*A*(EXP(PLVAR2,LI)) - 1.0)

56 IF (NYRSSTILI.EO.OI GO TO 57
I = IT - NSTRSTILI
IF(I.LT.O.OR.I.GE.NYRSSTILI) GO TO 57
F = F + SUSIL)
IFIKSTAT.EO.O.OR.SKIP.OR.SUSILI.LT..000II GO TO 57

IFIL.LE.NMIS + NSPRI GO TO 32
IFiJX.LT.-200) GO TO 57
IFIJX.LT.-100) GO TO 43
IFIJX.LT.O) GO TO 44
A = SUSiL)*EXP(1.5*SVARISJX))/II.O + EXPII.S*SVAR(S,JX)))
IFISVARI59JXI.GT..OO1l VTC(K) = VTCIKI + A*A*IEXP(SVAR(5,JX))-1.)
GO TO 57

43 KX = -JX -100
A = SUS(L)*EXPII.5*FIVAR13tKX))/11.0 + EXPI1.5*FIVAR(I3KXI)l

IFIFIVAR(13 KX ).GT..001) VTCIK) = VTCIK) +
1 A*A*(EXPIFIVAR(3,KX)l - 1.0)
GO TO 57

44 KX = -JX
A = SUSILI*EXP(1.5*FMVARI2,KX))/II.O + EXPI1.S*FMVAR12,KX)))

IFIFMVAR(2, KX).GT..0OO1) VTC(K) * VTCIK) +
I A*A*(IEXP(FMVAR12, KX)) - 1.0)
GO TO 57

32 IF(PLVARI3,L).LT..0001) GO TO 57
A = SUS(L)*EXPII.5*PLVARI3*L ))/11.0 + EXPII.S*PLVARI3,LI))
VTCIK) = VTCIK) + A*A*(EXP(PLVAR(3LI)) - 1.0)

57 IF (NYRSRC(L).EO.O) GO TO 58
I = IT - NSTRRCILI
IF(I.LT..O.R.I.GE.NYRSRC(LI) GO TO 58
F = F + RECURII+I1,L
IFIKSTAT.EO.O.OR.SKIP.OR.RECURII+I,L).LT..O1) GO TO 58
A = RECIJRII+1,L)*EXP(I.5*RVARi I+1,L))/I.O+EXP(I.5*RVARIl+lLl)l
VTC(K) = VTC(K) + A*A*(EXPIRVAR(I+I,Ll) - 1.0)

58 IF (NYRSFXIL).EO.O) GO TO 59
I = IT - NSTRFXIL)
IFII.LT.O.OR.I.GE.NYRSFXILII GO TO 59
F = F + RFIXD(I+I,L)
IF(KSTAT.EO.O.OR.SKIP.OR.RFIXDI(I+I,L.LT..OOOI) GO TO 59
IFIL.LE.NMIS + NSPR) GO TO 39
IFIJX.LT.-200) GO TO 59
IFIJX.LT.-1001 LXX = LABII-JX - 1001
IF(JX.LT.O.AND.JX.GE.-1001 LXX = LABF(-JX!
IF(JX.GT.O) LXX = LABS(JXI
A = RFIXDII+1,L)*EXPII.5*VARFILXXI)/(1.0 + EXPI.5*VARFILXX)III)
IFIVARF(LXX).GT..001) VTCEK) = VTCIK) + A*A*IEXP(VARFILXXI) -1.0)
GO 1T 59

39 A = RFIXDII+ILI*EXPII.5*VARMILI)/1I.O + EXP(I.5*VARMILIl)
IFIVARMIL).GT..001) VTCIK) * VTCIK) + A*A*IEXPIVARMILI) - 1.0)

59 0(K) = F*(GRO + 1.)**(K-1)

0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030

0031
0032

0033
0034
0035
0036
0037
0038
0039
0040

0041
0042
0043
0044

0045
0046
0047
0048

0049
0050
0051
0052
0053
0054
0055
0056
0057

0058
0059
0060
0061
0062
0063
0064
0065
0066
0067

0068
0069
0070
0071

0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
0083
0084
0085
0086
0087
00p8
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
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C WtK) IS TOTAL COST IN YEAR K
0099 WIK) = W(K) + O(K)
0100 IF (OIK).EQ.O..AND.FLAG.EO.I.I GO TO 65
0101 IF IDIK).NE.O.) FLAG G 1.
0102 60 T = T + 1.0
0103 K = 21
0104 65 K = K-i
0105 JS = MAXO (JStK)
0106 IF (SKIPI GO TO 70
0107 IF(L.LE.NMIS+NSPR)

IWRITE (6,981 LNAMEILl(ID(Il.,(l-K)
0108 IFIL.GT.NMIS+NSPRI WRITE(6,89) LLABEL(NDUMIlt(DOII)I=,KI
0109 IF (NLVP(L).EQ.O) GO TO 70
0110 IJ = NLVP(L)
0111 H = LVARY(L)
0112 DO 69 I11,IJ
0113 DO 67 1=1,20
0114 XOUTII) = BLANK
0115 67 VOUTtI) = BLANK
0116 XSUB = LVSIH)
0117 IA = SILl - TREF + XSUB
0118 IB = IA+LVDIHI)-
0119 00 68 I=IA,18
0120 IFII.LT.l.OR.I.GT.20) GO TO 68
0121 IC = I-IA+I
0122 IFIXSCH(IC,H).LT..OI) GO TO 68
0123 XOUTII) = ASTR
0124 VOUT(I) = VNAM(H)
0125 KK = IVEH(H)
0126 ILV = KVEH(KK)
0127 XLVSUM(ItILVI = XLVSUM(It,ILVI) + XSCHIICH)
0128 68 CONTINUE
0129 WRITE 16,901) (VOUT(I),XOUT(l),l=I,K)
0130 69 H = H + 1
0131 70 CONTINUE
0132 00 75 I=I,JS
0133 VTCII) = VTCII)*1.O0 + GRO)**(2*II-1))
0134 75 TOTALII) = Wil) + FIXEDII)
0135 IF(KSTAT.EQ.O.OR.SKIP) RETURN
0136 00 80 I = I,JS
0137 IFIW(lI.LT..0001) GO TO 79 ,
0138 IFIVTC(I).LT..O1) GO TO 78
0139 A = .6*4Wil
0140 SIG = ALOGIA*A + VTCII)) - ALOG(A*A)
0141 TP = SORTISIG)
0142 XMOOE(I) = A*(EXP(-1.5*SIG))
0143 XMU = ALOGIA) - .5*SIG
0144 XMO = (ALOG(XMODE(I)) - XMU)/TP
0145 CALL NDTRIXMD,P2,DD)
0146 P2 = P2 + .5
0147 CALL NDTRIIP2,Y2,DD,IE)
0148 UhBI) = EXP(TP*Y2 + XMU) + FIXEDII) + .44Wtil1
0149 XMf0DEII) = XMODEII) + FIXEO(I) + .4*4W1I
0150 GO TO 80
0151. 78 XMnOE(I) = TOTALII)
0152 UBII) = TOTALII)
0153 GO TO 80
0154 79 XMOOEII) = 0.0
0155 URBI) = 0.0
0156 80 CONTINUE
0157 RETURN
0158 89 FORMAT113,1X,4HDEV ,12,20F6.0)
0159 98 FORMAT (13,1X,A6,20F6.0)
0160 901 FORMAT (11X,20(A4,A2))
0161 END

TOTAL MMOIRY RFOUIREMENTS 001A46 8YTF%
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F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP
VARIABLE OPTIONS USED - SIZE=(126976,24576) DEFAULT OPTIONIS) USED

IEWOOOO NAME MOX02TCIRI
IEW0461 FRXPI=
IEw0461 IBCUM=
lEw0461 NDTR
1EW0461 NDTRI
ItEW0461 EXP
IEW0461 MAXO
IEW0461 ALOG
IEW0461 SORT

MODULE MAP

CONTROL SECTION ENTRY

NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION

TCOSTS 00 IA46
SAVRT IA48 FAO
VARNCE 29E8 ADC
SAVEl 34C8 FC4
SAVALL 4490 3AIC
SAVER 7EBO FCO
SAV2 RE70 FEO
SAV3 9E50 980
SCRACH A7DO 6A60

ENTRY AOURESS 00
T(JTAL LENGTH 11230

****MOXO2TC NOW REPLACED IN DATA SET

I171 OS/360 FORTRAN H DATE 71.312/18.25.49'

COMPILER OPTIONS - NAME= MAINUPT=02,LINECNT=44,SOURCEBCDNOLISTNODECKtlOAONOMAPNOEDITtID
ISN 0002 SUBROUTINE VEHRC

C DElERMINE 'AVERAGE' RECURRING COST OF EACH VEHICLE
C

ISN 0003 REAL NPERPD
ISN 0004 INTEGER*2 VEHtNMULT,NONRECNYDISMATtLYR,LETT,LYD,MINKOUT,

1 NINTYR,NTGYTR,LTR,
6 KVEHI,LABEL,LVARY,LVD,IVEH,LVS,LVSFNOP,NSSF,NSRF,NSXFNDSF

ISN 0005 COMMON/SAV3/GRO,GUES SLP,NSOL MSOL,NPMOS,NMIStNSPR,NPERPDI(30)
1 PADI30),LTRI50),PLRI50),RDIST(56,4),ALPI(4,601

ISN 0006 COMMON/SAVALL/LCK,SLO,NM,NEXD,NVNUMD,MYRS,LZOPT(B) NYD461 ,MATI46
1),SUST( 4 6 )tODS(46),LYO46),YLY46YD46IS(102),LYR(252),LETT4250
2 MINi250),YRLM(250),VEH(4,60)tNONREC(120,20),NMULT(60,0O)

ISN 0007 COIMMON/TEMP/VNMI2t250)1tFLAGtKINEXTLOUTSAVS(401,KOUT(40),
I NINTYR(4020)1NTGYTR(40,20,t2)RECUR(60,20t 2 )

ISN 0008 COMMON/SCRACH/ DUMM(2057),RCOST(601,DUM(2291),VYTR(20,120)
C CrlUNT NIIMER OF EACH VEHICLE USED BY YEAR AND TEST RANGE

IS1J 0009 NV2 = 2*NV
IS 00LO10 DO 8032 1 = 1INV2
ISN 0011 DO 8032 J = I,MYRS
ISN 0012 8032 VYTR(IJI = 0.0
ISN 0013 DO 8033 L = 1,NM
ISN 0014 IFIYRLMIL).LT....OO01) GO TO 8033
IS 0)16t Il- INFI(L)
ISN 0017 M = LETT(L)
I'I (OJ01 I = 11
ISN 0019 IFILTRIM).EO.2) I = 11 E NV
I ,t4 002 I X = NMJULTII1,M)
15"P 0022 J = LYRIL)
ISt 0023 VYTR(J,I) = VYTR(J,I) f YRLM(L)*X
I( S 0024 8033 CtONTI IIIF

C DETERMINE 'AVERAGE' RECURRING COST OF EACH VEHICLE

IS 00 00?5 D0 8034 1 = I,NV
ISN 0026 RCOST(I) = 0.0
ISN 0027 TVEH = 0.0
ISN 0028 11 = I & NV
ISN 0029 DO 8035 J = 1,MYRS
ISN 0030 RCOSTII) = RCOST(I) t VYTRIJ,I)*RECUR(IIJtl,) VYTR(J,I11)*

I RECUR(I,J,21
ISN 0031 TVEH = TVEH £ VYTRIJtI) & VYTR(J,ItII)
ISN 0032 8035 CONTINUE
ISN 0033 IF(TVEH.LT..0001) GO TO 8034
ISN 0035 RCOSTII) = RCOST(II/TVEH
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ISN 0036 8034 CONTINUE
ISN 0037 99 RETURN
ISN 0038 END

****** END OF COMPILATION ******

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAPtNCAL
VARIABLE OPTIONS USED - SIZE=(126976t245761 DEFAULT OPTIONIS) USED

IEW000 NAME MOXOZVCIRl

CROSS REFERENCE TABLE

ENTRY

LENGTH NAME LOCATION

302
980

3AIC
4110
hA60

NAME LOCATION NAME LOCATION

REFERS TO SYMBOL IN CONTRI

SAV3 S
SAVALL Si
SCRACH St
SCRACH S5

ESS or)
TH F2ER 

NlW PFPI. ArFI) IN OATA SET

OL SECTION

AV3
AVALL
CRACH
CRACH

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

E4 SAVALL SAVALL
EC TEMP TEMP
F4 SCRACH SCRACH

COIITROL

NAME

VEHRC
SAV3
SAVALL
TtMP
SCHACH

SECT ION

ORIGIN

00
308
058

4778
8888

LOCATION

EO
E8
FO
F8

INTkY AODUP
111TAL I.FNGl

*#*+"MIXII ))Vf

t'I

NAME

JJ-t()


